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INIRQOUCTION 


The Burroughs Bi8600/B1700 interpreter for creating the 
environszsent of an IBM 1401/1440/1460 machine is called the 1400 
laterpreter. It is a means of executing 1401/1440/14690 object 
prograas on a S8urroughs 1600/1700 under the control of MCPII. 
Through the use of the 1400 Interpreter and the 1400 I[IE€P (See 
Retated Documentation below)» the object prograas uhich were 
originatty intended to be executed on an 18M machine can be 
emulated on the 81800/B81700's virtual sachine. | 7 


The intent of this product is to provide IBM 1401/1440/1460 users 
and IBM 360 users sirzutating 1400 systens with the ability to 
take the object prograass datas and operating instructions of the. 


originat machine and execute them on a B1800/81700 as if it were 
the ortginat sachine. 


RELATED DOCUNENTATION 


Name | | Nuaber 
1400 Iaterpreter Envitronaent Progran Pe Se 2212 5504 
Bi800/Bi700 NCP ii Pe Se Not Released 
B1800/B1700 Softarare Operationat Guide 1068731 


CREATE/VRTIL~1311 Pe. Se 2212 5520 
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“OPERATING REQUIREMENTS 
The operating requirements of the interpreter are as follows: 


* Ae 96 KB main memory (81710 and 81720) 
| 2 KB controt sesory (81720 onty)d 


B. Console orinter/CRT SPO--for coragsunicatton purposes 


C. Peripherat devices -~ those which are sisitar to 
? those of the 1401/1440/1460 and/or those which are 
necessary for operation of the B1800/B1700 MCPII. 


D. Mininum verston of MCPII -- MARK VI.1 


E. Mintiewua version of 1400/7 TEP - Mark VI-1l 


This inaterpreter is avaitable to those I8M users who desire an 
efficient means of transition to a Burroughs 81800/81700. 


& S~memory requirements are ninizus requirement se Those users 
who witt emultiprograa other jobs with the 1400 Interpreter 
may sant to exceed 96K S~memory. 

. 
The interpreter wilt operate on a 81720 series computer with 2K 
M-senor yr however» stnce a mintaus of two interpreters compete 


for M-meaory space (SDL Interpreter and 1400 Interpreter)s 4K 
M~sesory is beneficial to the user. 


Memory Tequirerzents for the interpreter itself and the 
caicultattons necessary to compute the stze of a gtven target 
mesgory are shown under “Memory Calculations" in the next section. 
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MEMORY CALCULATIONS 


Iaterpreter .« 7s es ese ee © © 8 


With 4h environments add. « = « 
With 8h environszente add 
With 12K environments add « « « « 
With 16K environments add. « « « 


6 
é 
8 
é 


With any disks add disk buffer. « 


For each pseudo 1311 disk declared» 


(Maxisua of 5) 


add 


For any tapes add tape buffer « « « « « 


For each tape declared» add « + + « « -; 


CMaxiaue of 5S) 


272 
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Plus the MCPII requirements -« « « « © « « « 


18.QKB 

10.0K8 

14.Q0KB 

18.90KB 

136 Bytes 

2<6KB 

0 to 2 X target 
memory size 


CDefault=4000 Bytes) 


120 Bytes 


Notes Alt figures are approximate and inctude requirements for 
tine printers 80 column card readers and 80 column punch. 


TL PPPS Pe peer here ob bo sel Gar cern secs ome Lee fh ero Eebes PGE ey eee ie eee SW ORS a + ee. 
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INTERPRETER FEATURES 


The 1400 Interpreter provides the fotiowing 1401/1440/1460 
operational features: | es 


A. The interpreter has the saze operating environgent as 


defined for the original I8M 1401/1440/1460 object 
prograa. | 


Be Att halts aliow the operators to continues resets toad a 
new programs start at another 1400 address» go to 
end-of~1400~jobs go to end-of-81800/B81700~jobs or 
execute any other operator comsgand Cwhich ts a superset 
of those defined by the 1401/1440/1460 operator panel). 


Ce The 1401/1440/1460 arithmetic Logic is saintained during 
execution of the object progras. 


De The 1401/1440/1460 coapar ison “indicator logic 1s 
aaintained during executton. i 7 


FF. One tevet of address indexing ts iaplesented- 


Fe. The A- and B~address registers are maintained during. 
execution. 


Ge The sense switches are inplemented (A~G). 
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EMULATED INSTRUCTIONS 


The fettoules types of 140171440/1460 instructions are erulated 
by the £400 Interpreter: 


Ae Input/Output 
Be Arithsetic 

C. Logétcat 

D. Move and toad 
Ee Magnetic tape 
F « Disk 

Ge Console Printer 
He. Misceltaneaus 


INPUT/QUTPUT INSTRUCTIONS 


Ae Read card Cand branch) 

Be Read binary card Cand branch) 

Ce Write tine Cand branch) 

De Write wordaarks Cand branch) 

Ee Write Line and suppress Cand branch) 

Fe. Write and read card Cand branch)d 

Ge Write wordrarks and read card Cand branch) 

‘He Write dine» suppress and read card Cand branch) 

Ie Punch card Cand branch) 

Je Read and punch cards Cand branch) 

K. Write Line and punch card Cand branch) 

Le. Write wordsarks and punch card Cand branch) 

M. Write Lines suppress and punch card Cand branch) 

Ne Write line» read and punch cards Cand branch) 

QO. Write wordaarkss read and punch cards Cand branch) 
Pe. Write tines suppress» read and punch cards Cand branch) 
Q@. Start read feed (treated as effective NOP) | 
Re Start punch feed (treated as effective NOP) 
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ARLTHMETIC INSTRUCTIONS 


Aw Add | 

8. Subtract 

C. Zero and add 

D. Zero and subtract 
Ee Multiply 

F. Divide 


LOGICAL INSTRUCTIONS 


Ae Branch unconditionat 

Be Branch if equal coapare 
Ce Branch if high cospare 

D. Branch if low compare 

E. Branch tf unequal coapare 


F. Branch if arithmetic overftow 

Ge Branch tf character equal 

He. Branch if bit equal 

I. Branch if end of reet 

Je ranch if tape transsission error 

Ke. Granch tf 1/0 check stops or busy (treated as effective NOP) 
Le Branch if tnquiry indicator on 

“4. Branch if ctear indicator 

Me. Oranch if tast card indicator on. 

G. Branch if sense swttch on (8B - 6G) 

Pe. S8ranch if wordmark and/or zone condition 
@. Branch if vatidity error 

Re ranch if wrong length disk record 

S$- Branch if unequat disk address compare) 
Te Branch tf any disk error condition 

Ue Branch if 


disk access busy (treated as effective NOP) 
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HOWE AND LOAL ANSTRUCTIONS 


A. Load characters to a wordmark 

Be. Move numeric 

Ce. Move zone . 

De Move characters and edit | | 
E. Move characters to recordmark or groupmark w/wordaar k 
Fe Move characters and suppress zeros 

Ge Move characters to A~ or B-field wordmark 


HASNETIC TAPE INSTRUCTIONS 


The 1400 Interpreter emulates the foitowing magnetic tape 
instructions for 7- and 9-track NRZ and phase encoded tapes in 
both parities and smost densities. Notes Due to B81800/81700 
system hardware restrictions» /f-“track tape records of tess than 
eight characters cannot be written or read. Attempts to write 
those records are trapped by the interpreters but attempts to 
read them are tost because the hardware ae control treats thea 
as noise. 


&e Backspace one record 

8. Read tape | | 

C. Read tape with wordamarks 

De Read binary tape 

Ee Read binary tape with nordmarks 
Fo Rewind tape 

Ge Rewind tape and untoad 

He. Skip and btank “aoe Cerase) 

i. Write tape —- 

Je Write tape with joceanerks 

K. Write binary tape 

Le Write binary tape with wordaarks 
M. Write taperark 

Ne Diagnostic read tape 
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DISK INSTRUCTIONS 


Ae Read disk sectors 

Be Read disk sectors with wordaarks 
C. Read disk with sector count overtay 
DO. Read disk with sector count overtay with wordaarks 
Fe. Read disk track with addresses 


Fe. Read disk track with addresses and with wordmarks 
Ge Seek disk | | 

He Write disk sectors | 3 

I. Write disk sectors with wordmark 

Je Write disk check | 

He. Write disk check with wordsarks 

Le. Write disk with sector count overtay 

Me Write disk with sector count overtay with wordmaarks 
MN. Write disk track with addresses 

GO. Write disk track with addresses and with wordaarks 
P. Scan disk | | 

Q@. Scan disk with wordzarks 


CONSOLE PRINTER INSTRUCTIONS 
(For 1407/1447 onty)d 


A- Read consote 

Be Read consote with wordnarks 
Ce. Write console 

De Write consote with wordcmarks 
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MISCELLANEQUS INSTRUCTIONS 


A. 
8. 
C. 


Ee 
Fe 


Ge 


He 
I. 
be 
Ke 


Cospare 

Controt carrtage on printer 
Clear storage Cand branch) 
Clear wordmark 

Hate Cand branch) 

Modify address 

Ne operation | 

Store A-address register 
Store B-address register 
Set wordmark 


Setect stacker (read select and punch select) 
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INTERNAL CODE 
1402/1440/1460 1401/71440/1460 INTERPRETER 81800/81700 81800/81700 
GRAPHIC | INTERNAL CODE INTERNAL CODE* PRINTER SPO/CRT 
NCBAB421 XMXX XXX HEX GRAPHICS GRAPHICS 
0 BLANK 0100 0000 40 BLANK BLANK 
1 e BAS 21 0100 1011 48 _ ‘ 
2 ff (LOZENGE> BAS4 0100 1100 4€C < 2 
iS. ee ¢ BABS 1 0100 A408 40 ( re 
er BAB42 0100 2110 4€ + t 
5 3 CGROUPMARK) BA8421 0100 1111 4F i 1 
6 & BA 0101 0000 50 & g 
7 63 8 8 21 0101 1011 58 $ $ 
8 B B84 0101 1200 5C ® & 
9 +) 8 84 1 0101 1101 50 ) ) 
10 ; B 842 OL0O1 1110 SE ; 3 
11 <A CBELTA) B 8421 0101 4A11 SF * «2 
i2 - 8 0110 0000 60 - “ 
130 Ss A 12 0110 0001 61 / / 
14 s AS 21 02110 1011 68 » rs 
15 $2 A&4 0110 1100 6C xX aan 
16 4¢ CwORD SEP.) AG4& 2 02110 212012 60D _ <— 
17 - AB42 0110 1110 GE 3 \ 
1s. keaue SEG.)  AB4S21 Q110 1111 6F 2 2 
29 b CSUBST.~BLANK) A 0111 1010 7A . 
20 #f& 8 21 0211 1011 78 # # 
21 2 84 OL11 2100 7C a a 
22 3 84 1 O1121 210% 70D : : 
23. > 842 0111 1110 7€ = = 
24 CTAPEMARK) 8421  O214 1121 7F - 
25 pa +0) BAB 2 1100 0000 CO g g 
26 =O BA i 1100 0001 C1 A A 
27 =6©8 BA 2 1100 0010 C2 8 B 
268 6CC BA 21 1100 0011 C3 Cc Cc 
29 #0 BA & 1100 0100 C4 2. Dp 
30 ~COi*éE BA 4 1 1100 0102 C5 E E 
31 =O F BA 42 1100 0110 C6 F F 


*® In the 1400 Interpreter» the wordaark bit being of f 
represents a wordeark being present. 
*e For CRY SPO operations the graphic for ae a is the 
Sage as the printer graphic (-). 


Fin 
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B1800/B1700 81800/81700 


In the 2400 incersescee: the wordmark bit being of f 
mepresonrs a wordmark being presents 


GRAPHIC INTERNAL CODE INTERNAL CODE* PRINTER SPO/CRT 
| MCBA8421 XMXK XXX HEX GRAPHICS GRAPHICS 

32. «GG BA 421 4100 O11 C7 Go G 
33. oH BAS 1200 1000 Cé H 4 
34 | BAB 1 1100 1001 C9 I I 
35 =} 0) 8 8 2 1101 0000 00 
36—CisS 6 1 1101 0002 O01 J J 
37.) COi«xKX 8 2 1101 0010 02. K K 
38 Lk B 2i 1101 0011 D3 L L 
39M B 4 1101 0100 04 M M 
40 ON B41 1101 0101 D5 N N 
41 90 B42 1101 0110 06 Q 0 
42 P B 421 1101 O141 D7 P P 
43 G 8 8 1201 1000 D8 Q Q 
4h OR. Be 1 1101 1001 09 R R 
45 CRECOROMARK) AB 2 Alig a000 EO 3 : 
46 6S A 2 1110 0010 £2 S S 
47. OT A al 1110 QO11 £3 T T 
48 UU A 4 1110 0100 €4 U U 
49 OV A 4&1 1210 0101 €5 v v 
50 WW A 42 1110 0110 E6 HW Hl 
51 X A 421 4110 O111 E7 © x 
52. Y A8 1110 1000 £8 Y Y 
53 2 As 1 1110 1001 £9 Zz Z 
54 0 & 2 1111 0000 FO 0 o 
551 1 1111 0001 F1 1 i 
56 2 2 1111 0010 F2 2 2 
57) 3 21 2111 0011 F3 3 a 
58 4 4 1111 0100 F4 4 4 
59 5 4 t 1111 O101 F5 5 5 
60 6 42 1111 0110 F6 6 6 
61 7 421 14111 O111 F7 7 7 
62 8 8 L111 2000 F8 8 8 

9 8 1 1111 1001 F9 9 9 
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1400 SPO COMMANDS 


INTRODUCTION 


78 Gh eb an om oe on et oe ee 


The 14060 SPO commands were designed to pravide the user with atl 
the cdntrots necessary to emulate the functions of the 
1401/1446/1460 control panet.j Since» in some cases emulation can 
provide some extra features» ocr provisions for ease of use; an 
effort has been sade to attow the user to maintain coaptlete 
coatrot of his emulated programs with the hetp of the following 
SPO commands. | , 


GENERAL SYNTAX 


Foitouing these few rutes witt provide the necessary knowledge to. 
operate the 1800/1700 SPOG. 


<job-nusber>AX<blanks-al Lowed><command><any-text><blanks><parameters>ETX 


The job-nuaber of the 81800/81700 job. 


es 
36 
ti 


<job=nuaber > 


08 
it 


Zero to any nupber of btanks 
 altowed here. 


<blanks.attoawed> 


ae 
ea 
it 


<cogmand> The three character cosmand described 


on the fottlowing pages. 


6s 
ee 
if 


Any text that the user would tike to 
include to document the command in a 
better fashion Cit may not contain 
any embedded blanks). <anyetext> ts 
opttonat. 


€anyetext> 


<blanks> z3= Any nuaber of blanks may be inserted 
| heres but at feast one must be present 
as a del@aniter.. 


<par aseters> 83= Depending on the particular cosmands 
parameters may be required and must 
be separated by at least one blank. 


672 
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In‘ the case of emulating the target SPO (1407/1447)2 howevers the 
fernat is a Little oUrterent= 


<j eb-nuaber>AXcbtanks.al Lowed>?< input text to the 1400 program>Etx 


<input text to the 1400 progras> *2= This is exactly what it 
sayse input text to the 1407 program 
in response to a L407/28447 READ op 
code (MZTO###R or LZTOZ#F#R).~ 


Notes Att tinavatid specifications put the target machine into = an 
| accept state and processing is tesporarily suspended 
waiting for operator intervention. 
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ALTER TARGET MEMORY 


AREEHREAEER 


#@ ALTer # 


aKkKAAKRKRKED 
Format? <job-nuaber> AlLTer <3-CHAR ADDR> C<NEW CONTENTS>} 
Function: 


The AtTer coaaand is used to modify the contents of 1400 target 
gmenory beginning at the address given tin the command by <3~CHAR 
ADDOR>. These contents are eeptaced by the <NE W CONTENTS> given 
an the coseand. | 


The centents of sersary Locations succeeding the given poea ENON 
are acdified until: the <NEW CONTENTS> as exhausted. 


ALU Leading blanks occurring in the “a onan field are 
ignored. | 


Upon coaptletion of the ALTers the interpreter displays the new 
contents of 1400 target semory beginning at the given 3-character 
address and continuing for 25 characters. If the <NEW CONTENTS> 
field is ositted> ap neny is not altered» but the display only is 
given. | 


Vo enter wordmarks into mesnory» an up~arrou GM character shoutd 
precede the character to cantain the werdwark. <A wordmark should 
nat be entered without a succeeding character. | 


The AtTer coamand can be specified during the uait state or run 
state of the virtuat sachine with no apparent fag in execution of | 
the maeget progr ag. 


ior 


a 
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Exaaptes: 
LAXALT 123 — 

% G/LAOO/ENY =1 2a-tetetetetetetetete tetete 


G/1400/ENV =1 ACCEPT. 


LAXALT 123 BA005 008P2H612 ION 


% G/JiSOC/ENY = 1 SC Tae RennereRmenaen Tern reas 
G/L 400/ENV =1 ACCEPT. 


LAXALTER 400 T24B4009N 
% G/LS0O0/ENY =1 400=42984004N 
G/L 400/ENY =1 ACCEPT. 

LAXALTER.THIS-TO.THAT 600 1N123 4567890123 HP. 000999TN 
Z G/1L400/ENV =1 a i dk Ae 
G/1400/ENY =1 ACCEPT. 
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CLEAR CONSOLE INQUIRY 


REARRARERE 


# CiLEar * 


aackakakaht 
F orsat: <job-auaber> AX CLEar 
Function: 


The CtEar command clears the last unused sessage to the target 


SPO butfer if used white the target pragrasz is not running. As a. 
cesponse to a 1407/1447 reads the CLEar coumand causes the read 


to be ignored and processing continues with the next instruction. 
Clears are not stored up as in the target SPO input CW2"<TARGET 
SPO INPUT>). CLEar resets the Inquiry Indicator and sets the 
ClEar Indicator. | 


. Exaaptes: 


LAXCLE 
y SETSOCTERY <1. ACCEPT. 


LAXCLEAR 


ZG/1400/ENV =1 ACCEPT. 
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DISPLAY TARGET NEMORY ON SPO 


RRRGRHEEEEE 


® OISptay * 


kekthkbttekahee 


Forsgat: <job-nusber> AX DISplay <3-CHAR ADDRESS> 


Funct fon: 


The DISphay eouwead’ 


is used to disptay on the SPO the contents of 


1400 target memory beginning at the tocation given by the <3-CHAR 
ADDRESS> field and continuing for 25 succeeding tocattions- 


A wordmark in a 


character preceding 


ALL traéting blanks 


the “pisptay comnand . 


fun state af the 
autoaaticatty. 


Exaaples: 


AAXDIS 120 


location is disptayed as an up arrow ( ) 
the character contained in that location. 


are removed froa the disptay. 


can be specified during the wait state or the 


virtual machine anc widt return to that state 


XY G/ISOO/ENV =1 120 =f242F2TA0 05 00aT218123ANAZ 
G/L 400/ENV =1 ACCEPT. 


LAXDISPLAY 599° 


Z G/LAOO/ENV =1 ee ae eee eer erry y 
G/2L400/ENY =1 ACCEPT. 


LAXDISPLAY.«THE-NEXT«LOCATION 615 


Z G/SIL40O/ENV =1 615>%.000999TN 
G/L400/ENV =1 ACCEPT. 


COMPANY CONFIDENTZAL 
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COMPUTER SYSTEMS GROUP 1400 INTERPRETER 
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DUMP TARGET MEMORY TQ PRINTER 


F or gat? 


Functions 


kk k&&aant 
= DUNp * 


RaaERKER 


<job-nuaber> AX DUMp (€<DUMP TITLE>] 


The OUMp command is used to duap the contents of 1400 target 


#1400 MENORY DUMP 


menory to the line printer. 


The duap tis preceded on the Listing by the Lines: 


C<DUMP TITLE>} 


fotiaued by a tine which contains the following. 


i. 


2a 


5e 


he 


The Instruction Address Register Cin decinaa) and 
(3-char forrat). 


The next instruction to be executed. 


‘The contents of the A and B address registers. 


The Sense Switch settings. 
The Arithsetic Condition Indicator (<» =» >) 


The Qverttiouw Indicator C"OV" tf sets btank otherwise). 


The error flags and branch indicators CL eK »V¥eXoNoWr¥r\)- 


Fhe contents of the Index Regtsters Xie X20 X36< 


The contents of memory Locations pointed to by the A and 
£ address registers (**s if the cocresyencin megs stee 
#s not a valid 21400 address). 


toad 


678 
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COMPUTER’ SYSTENS GROUP | | 1400 INTERPRETER 
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L€ 100 or sore consecutive 1400 target meaory tocattans each 
contain <BLANK>» the printing of the corresponding tine is 
suppressed. The end of the duap is signified by the tine: 


#*#e END DUNP 


The <OUMP TITLE> can be nutt. 


Thais duwep can naw be taken whihe a target program is executing»s 
and the virtuak machine wilt return to execution of the target 
progras after the dusp. 


Exaapte: 


1 AXOUMP | 
GJL40O07ENV =1 ACCEPT. | 

LAXDUMP THIS IS A SAMPLE PROGRAM DUMP WITH THE © INDICATOR ON. 
G/1400/ENV =1 ACCEPT. 


 @e0 $400 HMEFORY OUNP eaa E | Soe 
THIS IS A SAMPLE PROGRAM DUMP WITH THE & INDICATOR ON. > wf OD 
3 oe 4 | | | E >¢co 
00639 639 OP28665L  $$A#091 8226 SWaA . > t Xiz251 X2eXER X3eR OXERROR 169 x a ae 
000C0 «C00) ba wocccaaeQFeccccccclIJenaccccce~ZIcccccncasIeccccccehIJeccccccerIeasccccebJacccccsel JeaccccecBJecescceet® >} 33 = 
&50190275031003804280 315981 B400L0463528N048S88 VERT. REDUNDANCY CHECK 50808153 0101125120XERROR Ss 

— 1 i an 1 21 1 i 1 1 | | 222 2 22 +1 =< 
00100 (100) - woec cece ec ccccccelIJeccccceeZIJecccccces Je ccc cc cckPeccccccedIecvescceHeccscceel JeccccccedIJccccccce SD > aS 
169 12346567 BIOABCOEFGHIJXLMNOPQRSTUVWXYZe<&8Se—soLHIt2 3 EVENODDREAD ERRORWRITIEN > 4 
| . 1 | 1 1 i 1 121 i : ‘es: ag -e 
00200 €200) — weecsecceIJecccccevlIeccecaccLIecccccces Ice cceseehJeccccccodIIJ ccc ccedsHFecsccccel JecscccceD Jecccccee DD iG r <x 
xX | i : 63 6t 1 = > > 
| 13 2 3 f zo 
00360 € 300) ad Tee) | Ene ne ee A, Sone ern Fee, ere. 6 Ee ee Pee f° ee rears . eee nent ~4 eo 
; | 0008012+001100118361080A8421/340080 B3S9S6BLBSBBNO00NM 360392 <2 

7 | 1 1 1 11 a | i | 1 i 1 1 . 3 


00400 €400) @ ccewcecsO oc ccccce LPacccc cect ecces ccs IacescccehVeccses ced scence csoPeccscncel VeoccaccsbPescecceeD? 
332/9S00SSZ1IL OSB SOBSLOVIOBSBT01 £550262L55027 650612614088 46 SHISSZOLMTUSCOLMBSOPLMIB4261W3d8235LN298261 


a 1 il - 1 - 1 1 1 1 1 1 1 1 1 1 i 
~—-00500 (500) PH wcccceccDPocccaccelheccccccelIrewcccaeS Pec mccceehIJeccccceeIIeccc cc ccbhPecccccce! Poccccc seh Jacccveee Dd? 
WOB37LMIU4S26 1 WABSTLUZUSBU ZU GBULUSBU LU S 3567 4250M2U4272RB6129H092204N09222708 

1 1 1 1 1 1 1 1 1 1 i 1 1 1 


006C0 (600) = Sak wh 68 0 8s SSS Se we eke WS Se Te a END wh ore a wD os KS S99 8 oo we SO Ve oS STs 5 8 ss 69054 99 
BILBIDOCSZSOMZUSZ7TARAGEBSMOI2AZISNOIAZZ7 BH GSLMOITZBSBIZSLESMIOS2BS/2SOMABE2?7 SRB OIBNOI2A2ASNOIZZ235B925L 


: 1 ee | i 1 1 i 1 1 11 1 1 1 1 1 1. 
607 ¢90 (700) = ee wees OY 66 wwe ewe DSRS RSS De CSORES WDD US6 OOS OORT CHESS BOD) 6664046 8OT eee Vented ec 0sd ce seer F 
B944C/250HZ84272R94278M09 220440922358 96 3L M097 2865998 3E24102285/2508427 0008810687 86/899T7A08 30888427 
7 1 1 1 1 i - i t t ii 1 1 1 1 | 1 
| 0086C0 € 860). = errr r rt hse errrr ee Greer eer eres eer eee Sh Pe ee err VOSererrrerr ase erry es SEU eee rrr eree eee ert Sere re rere. 
| ULUSROSZ27ULUSBULU SE BSG 7UZUL BU ZU SEBS BOUZULBUZU GERALD 3UZUSAULU SE 8506409224706 S6CB664N092Z47N09TCASSIISE 
| 1 t 1 1 1 1 1 2 1 1 1 1 i i 1 1 1 1 a | 
00900 € 900) - Sa la a a a aA a a OI oe oe RD ltt et as Os Sele SO ated aaah Da c-aid ecu d Deb melee et Vee eeecwes? 
Z24102285/612250.901 2 657M09226740972050959E 2H102285/ 709250. 945M092247B75 CBI 61 0754L0910889:2708 


M1 1 Lt a2 4. 1 1 11 1 1 3} i 1 ee | I ° | 
01000 { 300) ° Pe errs |. ear eres fe re A ne es emer Ee: Le ae ek. i. a ee ee tec! nee en my, | Seem nreEes, © j 
5540630858427 BS 49GULU4N/ 343299 LOB3OSSAS2TMITSZ0SMITIZLOMLSG228MI TT 235SMISTZS2N1IG2 - 7 | 
1 i 1 1 1 | 1 1 i 1 1 1 1 A mt | 
QO1160 (700) al VerereriLereerere ss Gr eerrererrererrrrrerherrrerrr rs See reer re Pree errr cr) Seer rer rrerreererert Sr eer eee re 2. e = | 
| "  GHMLSL2742/299F 41359 WRETTEN WRITTEN - READ READ INDICATED — CHARACTER CHARACTER NO j 
1 1101 1 | oo os nN © | 
012C0 ($00) MP merece eeD Ja cccccceleccavccelcccnccceS Pe cc wcesehcccccc ced Jecc cece cbhQcccccccel JocccccsebJeeessened? yt ped : 
Jo O49L 077277 2/277 2</40/60</80L/992802/2805260 ii ~ a [ 
11 1 on © re | 1 1 re | 3 1 . Ui PM oe | 
01300 (100) = errr it Per eee | Perea ern re. Peer rere, 5 Pree’ Ce er... Pr ae: ere rare 6 Pe ee. bere eee ee ie aon | 
3 BUOLFBBOOKA432 SH =F LOAD MODE Wi 3 2 
1 1 i | | | ry ot | 

01400 (u00) = ee ees ee eee eo ere en a Pee er ee & ae a a ee eee eS ee | Pee ee es > eee rT eee Sree eee. eee a ee ee of e aS * 
| | —« $WEF LOAD MODE wor «of 


MOL3SAGTHOLSESOMALIGISMSL SSOOMSI SST IMGILSOLZNGLSO6ENSL S7O9MUIIZ9IIBTOG SW2F LOAD 
i 1 i 1 1 1 1 1 4 re 1 


@eo END OUNP ene 
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Ew) OF 1400 308 
RRREaKKE 


* END * 


et#axanxanre 


Foraat: <job-number> AX END €<6-CHAR ADORESS>OUMP?) 


Function: | 


The END comnand is used to terminate a 1400 jobs When onty END 
#s specified» processing stops tespcorarily white the next 1400 
job ts toaded (sase as <job~numaber> AX LOAd). When a 6“character 
address is gtvene the virtual saachine wilt issue an END 
automaticatty when the folloxving is true: 


ie A-register = first 3 char address (leftmost out of 
6-chars). | 


2. "register = tast 3 char address Crightaost out of 
= 6-chars). | 


3e A HALT instruction is executed. 


if DUMp as atso specified» then a target smsernory dump wilt be 
produced before the END is issued- The 6~char address aust be 


specifted to get the duap- 


The END command can be specified during the wait state or run 
state of the virtual machine and witt return to that state 


automaticaity. 


Exasptes: 


LAXEND 


LAXENC 999999 
~—G/I4SOO/ENV =1 ACCEPT. 
ZRAXEND 999999 DUNP 

G/L 4G0Q0O07ENV =1 ACCEPT. 
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EMD GF EILE ON DEVICE 
| RREREREEE 


@ EGFile * 


RE2ERARRRAKKR 
Forsat? <job-nuaber> EOFile {£<ETX> or <LOGICAL DEVICE MNEMONIC>J 
Function: 


The EGQFile cosmand is used to ciose a fite on a particutar device 
and divert one’s output to another devicee For instancere the 
comeand sway be used to stop output from being printed and to 
continue backup only. Specification of <EFX> or incorrect 
specification of the togical device asnenanics wilt produce a list. 
on the SPO of the correct mnesgonics. The tegatl smnesonics are: 


CRD «ee Card reader Cwhich tncetudes the reader stacker setect 
files) — > 2 | : | : 


PRI ..- Line printer 
PCH eee Card punch 
DKO» DK2» OK 4s DK6 and DKS wee Respective 1311 disks 


TPI> TP2e TP39 TP4e TPS» and TP6 «es Respective tape units 


The EOFile comsand does not stop the virtual machine's target 
prograas uniess specified tncorrectly.  — 


Motes = “EOF CRD" does not set the tast card indicator. 
Exaaptes: 


RAXEOF TPL 
LAXEQFILE PRT 


aed 
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END OF 8180081700 JOB 
| | ReRarka nen 


* EGS * 


S&ankaekak 


Forsat: <job-number> AX E0J (<6"CHAR ADDRESS>DUMP } 
Function: 


The EGJ command és used to terninate the interpreter €1800/1700 
job). When onty EQJ is specifieds then processing stops entirely 
and the interpreter goes to end of job. j§ When a 6~character 
address is specified» the interpreter witl go to end of job if 
the rane canee is true: 
1. A-register = first 3 char address Cteftrmost of 6-chars) 
and 
Ze B-register = dast 3 char address (rightsuost of 6~*chars) 
and | 
3e A HALT instruction is executed 
If DUMp is also specified» a target memory dusp is issued just 
before end of jab. The EQJ command can be specified durtng the 


wait state or the run state of the virtuat machine and wiit 
retucn to its previous state automaticalty.- 


Exaaptes: 


LAXEGJ 


G/L ROO/ENY =1 EQS. #=14 TIME = 2221821620 


LAXALTER 123 @N1456784.4N 


2 G/LSCO/ENY = 1 ACCEPT. 
LAXEOJS 245676 
G/1400/ENV = 1 ACCEPT. 
LAXTRANSFER.T0 123 | 
G/1400/ENV =1 EQS. #=17 TINE = 22232222929 
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EX G/1400/ENV | | 
| G/L40GZENY =1 BOS. £=20 PR=4 TINE = 22232225204 
| | 2% G/I400/ENV =1 READY. 
: G/LSOO/ENY =1 ACCEPT. 


LAXALTER 145 DN999999P.4AN 
% G/L400/ENV =1 145=2N999999D.4N 
G/1400/ENV =1 ACCEPT. 
LAXEOS 999999 DUNP 
G/1400/EN¥ =1 ACCEPT. 
- LAXTRA 145 
: G/1400/ENY =1 E0J. #=20 TIME = 2222325425 


<DUMP WAS PRODUCED HERE> 


wif 


Re Pe RM PRR CRIN Das Metin PR RE I ota! Cate ARRAS, ks Ble es Stl Sb I ie ANG AN I ares iE se Pa Wire atl hi 2 RE AR tt wit eR tn an NP a BK 
Si a a aa a a a aa a a a na a a 
vy wrt eels. fen org eet ais Meher Ae be eae or ied ris en tS i a HS ana ee es fi Mew citen eWystey ott pope abe fin ASR HEE gee: Dpitatate cies rie ees : a ese aay f pea i . pike Pear one oe A 


ed 
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CONVERT 


3 CHARACTER ADORESS TO 5 DIGIT 
 -§ DIGIT ADDRESS TO 3 CHARACTER 


khkaakkekaht 


* EQUats * 


RARAARAREREKE 


Format? <job-nuaber> AX EQUals (<5-DIGIT DECIMAL ADDRESS> or 
<3~CHAR 1400 ADDRESS> } 


Function: 


The command EQUals accepts either a S-digit decisal address ofr a 
3-character 1400 address and then displays the opposite 
enue etenes | 


‘This command may be specified during the wait state as well as 
run state of the virtuat machine with no apprectable performance 


dasse 


naeeenee” 


* LAREQU 9 


ZX G/IL4OC/ENY =1 I9R*= (11999 


—6«GJLAOOCENV =1 ACCEPT. 


LAXEQUALS Gol 
2 G/1400/ENV =1 G61 = 15769 
G/1400/ENV = 1 ACCEPT. 
BAXEQU 11999 | | 
X G/LSOC/ENV = 1 21999 = 19K 
G/L400/ENV =2 ACCEPT. 


 *BAXEQUALS 15759 


Z G/1400/ENV =1 15769 = G6I 
G/IS00/ENV =1 ACCEPT. 


Pe PRE: POP EEE BEPPUPEREPPES? 


ae 


SANTA BARBARA PLANT | 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 


LOAD CARD 


Forsat2 <job-number> AX LOAd 
Function: 


When specifieds this command reads the first card 
unit tabetted by the IEP (Ci.e.» the S8O~ccoluan 
CDefauit its “CARDS.~1400"» untess changed by 
specifications.) The Instruction Address Register 


6-15 


COMP ANY CONFIDENTZAL 
£400 INTERPRETER 
P.S. 2212 5355 (CD) 


Ratkkthhkan 


* LOAd * 


&k&xkereeaanek 


Crecord) froma a 
card reader). 
the environment 
is set to 1400 


iocation 001- A wordmark is placed in that tocation and then 


coatrot is transferred to the instructions at that location. 


The 1400 program shoutd be self-bootstrapping (set f-toading) or 
the interpreter wit!t comptetely scan the deck of cards (file of 


eecords) untit set f~bootstrapping becosves evident 


ZEND carde 


Exasples: | 


LAXLOA 


LAXLOAD 


2ZAX LOAD CARD 


or until the 


ase ote 6-16 
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LOAD TAPE 

Reh bahakhhake 


* LOAd TAPe « 


RARAEKEKERAEERAKE 


Forsats <job-nuaber> AX LOAd TA?e 
— Function: 


This sequence of events takes place: 
1. Clears target semory 
2e Sets a wordaeark in Location 001. 


3e Reads the first record on TAPE1 in Load made and even 
parity. CTAPEL sust be specified Within the environment 
for this command to (executes) 


4&e. Woves the record to target sesory beginning at tocation 
oo1. | | | 

5- Control is transferred to the instruction at location 
001. | | | 


Errors occurring in the specification of the coamand other than 
LOAd with cause the coggand to be considered as “LOAD CARDS*. 


Exaragples: 


LAX LGA TAP 


LAX LOAD TAPE 
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TURN ON/OFF DISK KEYS/SWITCHES 


S&aeenen 
= ON @ 
« OFF «* 


RaAaEARAR 
Format? <job-nuaber> AX ON or O:F CCOISablte or WRite or sialic ae | 
Function: 
DiSabte refers te the Disabte Cisk Address Compare Key. 
WRite refers to the Write Disk Switch. 
ADDress refers to the Wrate Address Key. 


Whether ON or OFF ts specifteds those tndicators which are ane 
whether or not they have been changed» are displayed as a 
response. Just specifying ON or OFF wilt respond with those 
indicators that are on. | 


Mere than ane indicator can be operated = on by one cosmand 
specifications by fotlaning the basic rudie of <BLANK> delinaiters. 


Also» the disk error indicators (Y= Xs» We Ve Ne and \)e are 
displayed tf they are one , 


Exaaples; 


LAXON | | 

Z G/i4GO/ENV =1 ON=DIS WRI ADD ¥Y X WY N 
2AXOFF DIS 
2 G/YSOO/ENY =1 ON=WRI ADD Y X WV ON 


RAX OFF ADDRESS | 
ZX G/LSOO/ENV =1 ON=WRI Y W 


ia ET VRC NS RIE SRA NAT DRNA STIRS NEED eR AOA OVER ELENA Ty Grete RRR ree 
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ENTER MORMAL MODE 


RaaKAREAARRAERR 


*# REGuiar * 


SEHaASRAEKAKSR . 


Foraat? <job-nuraber> AX KEGular 
Function: 


The REGular command is used to return to Regutar processing modes 
Cas apposed to Single“Step processing xeode)-~ This command should 
be fcltcwed by one of the foitontng comands to continue 
processing: 


<job-nusber> AX STArt 

<job-nusber> ax GK 

<job-nusber> AX TRAnsfer * 

<job-nusber> AX TRAnsfer <3-char address> 


Exaaptles: 


LAXREG 

2 G/I400/ENV = se2 REGULAR PROCESSING MODE RESUMED 
Z% G/1400/ENV = 12 TAR=00500 (500) OP=B400 A=400 B=504 
G/1400/ENY =1 ACCEPT. 


LAXREGULAR 
ZX G/I4OO/ENY =1 see REGULAR PROCESSING MODE RESUMED 
X GJLSOOJENY =1 TAR=00500 (500) OP=8400 A=400 8=504 


GJL400/ENV =1 ACCEPT. 


nt 


i 


bec 
ne 
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RESET INDICATORS 


REKREKRSEKE 


# RESet « 


2aanreazaenete 
Foraat: <job-number> AX RESet 
Function: 


The RESet coesgand performs the same functions as the RESET key on 
the 1400 Processing Unit. Specification of this command causes 
att indicator ftags to be cleared» except the Comparison 
Indicators and the Sense Switches. The Op Code and Instruction 


Length Registers are cleared also. The contents of virtual 
menor yp and the target machine*s address registers are not 
affectede | 


CException: the branch address on a “*hait and branch" type of 
hatts tin which the TAR is set to NSI of the halt instruction.) 


Examples: 


LAXRES | | 

% G/I4OCJENV =1 see MACHINE RESET 

ZX GJI400/ENY =1 ITAR=00500 (500) OP=B8400 A=400 8=504 
G/i400/7ENY =1 ACCEPT. | 


LAXRESET 
XY G/UKGO/ENV =1 #00 MACHINE RESET 


Z G/1400/ENV =1 IAR=00500 (500) OP=B400 A=400 B=504 
G/1400/7ENV =1 ACCEPT. a 


EPRREP 


CEES BS CEEP REET 
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BUN 
& errs 
* RUN *® 
Ra&nkhkake 


Forrgat: <job-anuagber> AX RUN 
Function: 


The RUN ceamand perforas the following functions: 


1. Returns the state of the virtual machine to Regutar 
Processing sode C€non SingteStep mode). | 


2. Resets the Stop Address 
30 Begins execution of the target prograa at the Location 
currently in the Instruction Address Register CIAR). | 


Exaaples: 


LAXRUN 
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SEE TARGET MEMORY 


khtthte 


# SET * 


&e2eeneangnee 
Foraat> <jeb-nursaber> AX SET <CHARACTER> 
Functions 


The SET coneand is used to set all of 1400 target. memory to the 
character contained in the <CHARACTER> fietd. 


Af gore than one character is entered tn the <CHARACTER> ftetds 
the first character is used. ; 


The character <BLANK> cannot be entered directly» but memory weld 
be set to <BLANK> if the <GHARACTER> field is omitted. 


Memory can be set to a character with a wordmark by entering up 
arrou © ) fotlowed by the character. | 


Exaaptes? 


LAXSET 

G/L 400/ENY =1 ACCEPT. 
LAXSETH 2 - 
G/14007ENY =1 ACCEPT. 
LAXSETAN | 
G/1400/ENV =1 ACCEPT. 
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ENTER SINGLE STEP PROCESS MODE 


REKGERARES 


* SINgtle @ 


Rakakarkanh 


Foraat: <jeb-nuaber> AX SINgie 
Functions 


The SINgle command is used to onter the Single-Step Process anode 
eof the 1400. It may be enterei at any tise during or before the 
execution of a 1400 progras. The fetch of the next instruction. 
in sequence is performed and th:n controt is returned to the 
user. Jo execute the next sequential instructions one of the 
fotiauing should be speci fied: Se, 


<job-nuaber> AX STArt 
<job-nuaber> Ax OK 
<job-nusber> AX TRAnsfer * 


To retura to Regular processing moder the cornreand <jab~nuaber> AX 


REGular shoutd be invoked. Messages as to the processing aodes 


currently invoked are displayec on the SPO whenever SINgte or 
REGutlar is specified. | 


Exaraples=: 
AAXSIN | | | 
Z G/JLAOCO/ENV =1 @e2 SINGLE STEP MODE 
% GJA4SOO/ENY =1 IAR=00500 (500) OP=8400 =4900 B=504 
G/L400/ENY =1 ACCEPT. 7 | 
LAXSINGLE 


X G/1400/ENY =1 *#ae SINGLE STEP MODE 


2 G/140C/7ENV =1 TAR=00500 (500) OP=8400 A=400 B=504 


G/1400/ENV =1 ACCEPT. 


ih 
os 
cot 
Bank 
i 
loo 
i 
din 
is 
in 
ot 
fe 
by 
aa 
xi | 
aml 
ef 
a 
ui. 
hs. 
se 
2 
ay 
al 
a 
ot 
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START PROCESSING 


REeEKRAERE 
* STArt * 
« OK & 


REKRKREREAR 


F or nat: <job-nuaber> AX STArt 
| <job-number> AX GK 


Functton: 


The SYAart/OK command causes th: execution of the 1400 prograa ta 
begin at the current vatue of tie Instruction Address Register. 
1€ the virtuat machine is in Singte-Step modes» the STArt/0K 
coamand witli cause only the cur ent instructton to execute. The 


Instruction Address Register i; incremented by the length of the 


curgent instruct ion. 
Exaaptes: 


LAXSTA. a 
Z G/ISOO/ENV =1 TAR=00500 (500) OP=B400  A=400 B=504 
G/1400/ENY =1 ACCEPT. - | 


LAXREG | 
¥ G/LS00/ENY =1 see REGULAR PROCESSIAG MODE RESUMED 
ZY G/1L4007ERNY =1 IAR=00500 (500) OP=8400 A=500 B=404 


G/L 400/7ENY =1 ACCEPT. 


— ~LAXSTART 


LAXOK 
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STOP VIRTUAL MACHINE 


RRERRDEE 
* STOp * 
* STP «@ 


&tk#akeeakhank 


Forgat: <job-nusber> STOp (<3-CHAR HALT ADOR>1 
<job-nusber> STP (€<3-CHAR HALT ADDR>) 


Functions 


If the haltraddress is teft blanks the STGp/STP command causes 
the hatting of the target prograa in the fetch cycte foltauitng 
the execution of the current 1400 instructtian. The current state — 
of the target machine ts dispflayed on the SPO. 


If the 3-character hait address is specified» then the target 
machine widit halt when the Instruction Address Register 1s equal. 
ta that hatt address. Teo void the hatt addresses a STOp/STP 
coggand without the halt address given can be specified» or _ the 


RUN command. A STOp/STP command with the halt address givens may 
be specified before or during the target program's execution. 


To restart the target machine» one of the fotlowing can be 
specified: 


<job-number> AX TRAnsfer * 
<job-number> AX STAart 
<job-nusber> AX OK 


To. restart the target program at a neu locations specify the 
 fotiowing=: — | : | 


_<jobcnusber> AX TRAnsfer <3-CHAR ADDR> 


If the virtual machine is in SingleStep sode» the STOp/STP 
cosmand has no effect. | | | —_ 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SAKTA BARBARA PLANT 


Exaaptles: 


LAXSTOP a 

Z G/L4ECO/ENY =1 se2 PROGRAM STOPPED 

Z G/JL400/ENV =1 TAR=06400 (400) OP=8500 
GJI400/7ENV =1 ACCEPT... 


LAXSTGP 500 | 
GJL4007ENV =1 ACCEPT. 
LAXSTART 
Z G/Ji4O0G/ENV =1 202 PROERAM STOPPED 
Z GJI4S00/ENV =1 ITAR=00500 €500) OP=8400 
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A=500 B=404 


A=500 8=404 


IA MISDEMEANORS WAI LEAN RRC LANGA ANN ARERR LEMP UR fh NA BONE FA ON UC RSI oe A (OA 


EER ELE ee SO SMe IE ARE Kah) A ARRAN Sct TELM Ul ORL PELE tS RRR AR LR RR LAO AIT AE BREA 
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| SET/OISPLAY SENSE SWIICHES 
. R&tanaeeaeke 
| | * SW= & 
| | -_ : * SWitches * 
+ | | ek ARARkekeene 
| 
| Foreat? <job-nuaber> AX S= <SWITCHES> 

SWItches ? 

OFF 
Function: 
The SW= command is used to set or display the current sense 
Suétch settings. : | 
When the <SWITCHES> fietd is omitted or when the <SWITCHES> fietd 
is a question mark (Ciee.s <job~nuaber> AX SW= 235 the sense 
stitches are displayed an the SPC in aiphabeticat order. — 


When OFF is specified» atl switches are reset. 


When the <SWITCHES> field is a <VALID SWITCH GROUP>» the switches 
are set and current status of the sense switches is displayed on 
the SPO. | ; | 


A <VALID SWITCH GROUP> és defined by: 


<VALIC SWITCH GROUP> <:s= <VALID SWITCH>/ 
 <DELIMITER><VALID SWETCH GROUP>/ 
<VALID SWITCH><VALID SWETCH GROUP> 


<VALID SWITCH> == 32= A/B/C /D/E/F/6 
<DELINITER> 382 BLANK | 
| “Notes As the above BNF iaptlies» switch nases may be entered in 


any order (teee» SW= AG & <ETX>). 
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The Sw= command can be specified during the wait state or run 


state of the virtual wachine» with no apparent lag in the target 


prograa*s execution. 
Exaaples: 


LAXSW= | : 
ZX G/IROO/JENY = 1 SW= AC 
G/1400/ENY =1 ACCEPT. 

LAXSH=2 
Z G/LS0O/ENV =1 SW= AC 
G/L400/ENY =1 ACCEPT. 

LAXSW= AB D 
% G/LAOG/ENY =1 SW= ABD 
G/1400/ENV =1 ACCEPT. 

LAXSW= E 
% G/1L400/7ENV =1 SW= E 
G/1400/ENV =1 ACCEPT. 

LAXSW= OFF 
% G/L400/ENV =1 #00 ALL SWITCHES ARE OFF 
G/1400/ENY =1 ACCEPT. 

LAXSW= 
ZY G/1400/ENV =1 e002 ALL SWITCHES ARE OFF 
G/LSOO/ENV =1 ACCEPT. 

LAX SWI FG 

—&% G/1400/ENV =1 SW= FG 

G/L40G/ENY =1 ACCEPT. 

LAX SWITCHES.ARE ABC 
Z G/1400/ENV =1 SH= ABC 


G/AL4OO/ENY =1 ACCEPT. 


m: 
a 
a 


a 
iar 
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TRANSFER JQ TARGET MEMORY ADDRESS 


SAARARARARRAEE 


* TRAnsfer * 
hhkthhka haz ee ae 


Foraats <job-nuaber> AX TRAnsfer <3-CHAR ADDRESS> 
Function: 


The TRAnsfer command is used to alter the Instruction Address 
Register to <3 "CHAR ADDRESS> and begin execution. The <3-CHAR 
ADDRESS> sust be presente If the <3°CHAR ADDRESS> given is a 
Single asterisk (€*#")» execution begins at the current value of 
the Instruction Address Register. | 


Exaaples: 


LAXTRA 400 


LAXTRANSFER 400 


LRAXTRA * 
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- MESPLAY STATUS 


xkaaaeeh 


« WY « 


&kaexneseke 
| F or aat: <job-nuaber> AX WY 
Function? 


The WY cosaand displays on the SPO the current state of the 
virtuat sachines as welt as the current values of the Instruction 
Address Registers the current instructions and the A and 8B. 
registers. : 


Since the interpreter was designed to aultiprograas it is 
sometines difficult te know what the virtual machine is doing at 
any particular tine. Without visibly interrupting the target 
prograna*s execution» the current status of the machine is 
displayed on the SPO. | | 


Exasptes: 


LAXWY | | 
Z% G/LAOO/EKV =  #@- AX OS WAITING FOR KEYBOARD INPUT 
 ¢ G/LROO/JENYW =1 TAR=00500 (500) OP=8400 A=400 B8=504 
G/L&COVENY =1 ACCEPT. : 


LARWY 
ZY G/LSOCJENY =1 #29 PROGRAM EXECUTING 
X GJI4OO/ENV =1 TAR=00409 C400) OP=2 A=400 8=333 


BURROUGHS “CORPORATION 
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MESSAGE 19 SPO 


Forsat: _<job-nuaber > AX *COement (<COMHENT>} 


Function: 
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&aRREAARKREARE 


* #eCOament * 
KRaAARAARRAKE 


The *COemeent command is used to enter a comment Line onto the SPQ 


Listing. 


The <COMMENT> is Listed on the SP0 only and p 
in the interpreter. 


The *€Qament may be specified at any ti 
performance. 


The <COMMENT> fietd aay be nutt. 
Exaaptles: 


2ZAX *CO THIS IS A COMMENT ON THE SPO 
G/1400/ENV =1 ACCEPT. | 


erforas no function 


ne with no effect on 
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LIST COMMENT ON PRINTER 


Ra&k&aknaan 
2 tank 
HRAaARAR 


LIST COMMENT ON PRINTER 
Forrat: <job-nusber> AX sae [<COMMENT> ] 
Functien: 


This cousmand is used to enter a comment line on the 1490 printer 
output. | : 


The three asterisks (#**) are tisted with the <COMMENT> on the 
listing so that the coament can be discerned from 1400 prograa 
output. . 


The <COMNENT> field say be null. 
Exasples> 


—LAXeeeTHIS IS A COMNENT FG THE LINE PRINTER 
G/L S00/ENW =1 ACCEPT. 
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ENTER TARGET SPO INPUT 


A9ARAERKARARAREREKAARKAAAAEAEE 


@ 2<TARGET SPO INPUT> « 


SAKERAEARARKRKKEKARREKAKKEKR 


For sat: <job~nusber> AX ?<TARGET SPO INPUT> 
Function: 


This command sets the Inquiry Indicator and fitis the target SPO 
buffer with <TARGET SPQ INPUT>. It can be specified before it is 


asked for» and witl be remembered. Otherwiser when it is asked 
for: | 


#*x ENTER 1400 DATA - 


the sage response: “Z2<TARGET SPQ INPUT>*" is required. The 
interpreter wilt save onty ane target SPG message» so repeated 
"?°" commands wilt replace the existing contents of the target SPO 
buffer. | | 


Exaaptles: 


RAXZTHIS IS A RESPONSE TQ AN INQUIRY 
LAX?YES 


nt 


fea late coast 
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INTERPRETER QPTIONS CINTOPT)D 


RRERHEAHER 


2 INTOPT * 


SRERRAEREAR & 


The INTOPT iapteszentation is another effort toward elinination of 
alt 21400 Interpreter user/operator intervention. This stratagen 
attlows ane to specify ait necessary SPO comzgands on cards within 
one’s prograe deck. Ailsa» certain options say onty be specified 
at run tise. 


SPO cormands inaccessible from INTOPT cards: 
LGAD «2 to prevent recursive toading 
WY eecee because fietds normatty displayed have not yet been 
| given vatues | | 
SPO comagands usabte from INTOPT cards: 
ALT CLE CON CIS DUM ENC EOF EOJ EQU LOAD TAPE 


OM OFF REG RES RUN SET SIN STA STQ STP 
SW= TRA eee e€0 ? ; 


#CO disptays a coument from an INTOPT card to the SPO. 


Processing options include: 


RCB-ALLOWED ..co's 
INVERTED-EDIT aoe 


SYSIN *oeoe2se@2 028080 @ 


Switch sodes to Read Coluan Binary 


switch EDIT to nen U.S. style Cie periods/ 


comaas interchanged) 
do LOAD from SYSIN file 


Note: Processing options are only usable through INTOPT and not 


from the SPO. 


Character changes: 


= replaces “4 Cup 


arrow) 


2 repiaces €TX and is used as a coramand entry separator 
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Exaaptless 


Jere e ce ewoen eames 2D WD GD OE GR ED += GE GR OD G8 6 GD GD GE GD 4B GE GR GE GE GE 48 GE GR OB GE 4D GE OD G8 4 65 GER & OO 


q INTOPT ALTER 123 7A123687-°N 
Jae ecaananaereansasaeaeeocawe 0 Gl ED GD 0 OO Gh GR 6) GD GR GP GP GD GE OD GD 3 GR GF GD Gh 4 aR Gh Oh aD 
t INTOPT OIS 123 2 RCB.ALLOWED 
4 | 
: 4 GP GC GM GD GR GS CR GO GEE GR GR GED 48 GE GE GD GE GE GD GE GP GD GER GD 48 GP GE GR +0 i GD GD GD 4D GP GS Gh 48 G2 GE SE 2 4D oD a a Gan ab a a 4B 


4 INTOPT SW= B 2 EQU I9R 
" | ; | 


Note? The keyword INTOPT can be Located in any card coluans,s 
the format is frees hut relational. All specifications 
must occur within coluans 1 through 72 inclusive. 


RS th ie lke LR a Rt A i Beda ak Bedi i Re Ai ee a Sales AS 2 A ee lee te a Sey A aR pies pee i: 7 
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PROCESSING OPTIONS 


The options tisted betow modify the behavior of the interpreter 
during the processing of an entire job. (Therefores these 
eptions cannet be changed during processing of the job» or 
essentietty after the LOAD process has occurred.) 


option °C | MINIMUM ABBREVZATION 
RCB-ALLOWED RCB 
INVERTEDeEDIT INV 
SYSIN SYS 


Note that RCB and SYS are mutuaity exciusive because they are 
both required to be the bast INTOPT specified. 7 


BURROUGHS CORPORATION 
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READ COLUMN BINARY 
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Skknenhhenane 
*RCBeaittowed* 


RHRARKRKKREEEERE 


Read Cetuan Binary is taptemented in the 1400 Interpreter. When 
it is isperative that the following be 


utilizing colunn binarys 
trues - 


€ad RCB.aklowed is the finat INTOPT caption 


and (b3 is foltowed by a 7&ND record 
and (cd ts foltowed by the binary deck paeeenes _ 7DATA<file~name> 
and postfixed by BIN-END. 


The folilauning exannte ittustrates this sequence. 


TEX 1400 | 
 2DATA CARDS.1400 

INTGPI RCB.ALLOWED 

7END | 

2DATA BIN.1400 


- BINARY OR EBCOIC 


BIN.END 
2END 


PROGRAM 
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INVERTED EDIT 


SEKRAAREARARKEAH 


*InVerted.edits 
SRHRRAARAEERREKE 


This processing option causes the EDIT opcode to generate 
non-U.5. styie of foraats. This means that commas and decisat 
potats are interchanged. 


Exagpte: 
‘Field 1234567 
UeS. Result $1422345267 


Non UsS. Resutt 126345767 


8th 
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SYSTEM INPUT 

S&aea&ene & 

*SY¥Sine 

trea keer 


This processing option aklous the user to keep his object deck on 
other storage media. Through file equations of the SYSIN file» 
or by declarations tn the environment compited by the IEP Csee 
P.wSe@ 2212 55042 1400 Interpreter Environsent Programs "SYSIN@) 
the user defines where the S¥YSIN file resides. It can reside on 
w- or 9-track magnetic tape CNRZ or PE) or on any type of disk. 
Note that the SYSIN file is a 81800/81700 file which ts usuatity 
created by using DMPALL»> or file equating the Autocoder's object 
code punch fite to dtsk/tape. 


It is met a 1311 fites it dees not reside on a virtual 1311 disk 
and cannot be accessed by 1400 disk/tape instructions. 


The defautt nase for the tabet card is “"CARDS.1406". 


Sample SYSIN deck setup: 


USER*S CARD DECK USER®S SYSIN FELE CDISK/TAPE)D 
2€X 1400. PDATA CARDS~1400 
| ?DATA CARDS.1400 008015 2028 822 20 
INTOPT SYSIN ° 
36912 78967 | - 
12345 12389 ° 3 
<data»s if any> <Object Prograsa> 
4--> 34679 12873. i--> 7END | 
| ZENG <eS eres SS - 1 
§ i 
{eee See esse =e 4 Peer eS eSeeeeee Soe = =~ =] 
Last 1400 card ! $81800/81700 End~of-Filel 
freported here _ § 1 ireported here 4 
,te eS eeees een ses | SASS eee Seer eae en eee | 
Currently the iauplesentation ts not a dynamic one. In other 


words» SYSIN should anty appear once in any particutar job. 
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EMULATED INSTRUCTIONS 


INSTRUCTION FORWAT G¢ADDRESS REGISTERS! 


i § OPERANDS & AFTER OPERATION 1 
MNE oS ACT 2g Sette st eet ee | eee e seats co enn wen | 
OP 1 GOP 't At B td t TAR t AAR $ BAR ft COMMENTS 
H 8 4 | ( tNSI t Ap ¢ Bp ¢ Hatt. 
H 8 « AAAS i ' ek t BI § BI 4 CWith indexing). 

Cw 8 Yt SARA | #oNST t Avi 1 Awl 1 Chear wordeark. Wordaarks | 
Cw t $f tAAAIBBBI t NSIT € Aw12 | B11 1 are cleared at the tacations 
| t t 3 I i | § which are specified by the 
4 ] { § Q 4 i { Am and Braddress registers 

3 f 0 a i ; i ft without disturbing the data 
| i t ’ | § § ! at these locations. 
CS 4 4 taAAAt i aeNSi ft A {x00~-11 Clear Storage. Storage is 
| i i 1 i ] i f cleared to blanks starting at 
| 8 j ] § t i { the AwmAddress and continuing 
| i | § } | | i downward tin storage to the 
a i | ‘ t i i  § nearest hundreds. pasition. 
CS § #/ taAAAIBBBI 18 & BI FF NSTI ! Sterage is cleared starting 
i i 1 : i i t { at the B-Address and an 
i a it t t i f unconditionat branch is 
ae | 1 t Q i i t taken to the address speci- 
i i i i f 1 i fied by the An~Address. 
SW oa » QAAAL 4 t NST § Awl ¢ Awl § Set Wordmark. <A wordmark 
Swot » FAAALBBB!I @ NST § Ari 1 B11 T is set at the lecation specm 
i i | ee | i 4 | i sfied by the A-Address» the 
a t i f° 4 t i i data at that address is not 
| | t 8 § i | { i disturbed. 
D § %& JAAALBBBI feWSI § AwLai AwLqt Divide. The B-Field data is 
a i ' 41 i t i i divided by the A-Field data 
i i i t a i 3 § and the quotient is devet~ 
i i a t i i ’ §t oped in the high-order posi~ 
i { § 1 i } 4 § tions of the B-Fields the 7 
£ | $ q i f { i reaainder is tn the tounm 
i q | | f { i erder positions of the B- 
§ t g ee t a t Fieid. A wordmark must be 
4 § t § | i a § associated with the high- 
4 I a a a ¢ ' {' erder position of the 
| | 3 & 2 t § t divisor. 
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INSTRUCTION FORMAT (ADDRESS REGISTERS# 


OPERANDS 1 AFTER OPERATION 1 


OP # OP 1 At B td t TAR t AAR t BAR ! 


Ff AwS 0 AMD 


MA 6 # SAAAL 4 
4 | 
4 | 

d i t 

‘ ee 

MA i) # GAAAIBBBS 
‘ i 4 

i 8 @ 68 

M 8 2 SAAATBBBS 
i 

! ! @ 4 

‘ nn 

4 ee 
ZA 440 BAAAL 4 
ZA § +0 TAAATBBBI 
4 

; en 

: ee 

4 en 

A § A PAAAL of 
’ nn 

‘ er 

A § A JtAAACBBBI 
‘ ne 

i ee ee | 

; st 3 

4 s 1 & 

i ee 

4 ne 

B § B LAAAL 2 
i © ¢€ 4 

‘ ioe 4 

4 ee 
BU B BAAAL 1 
‘ er 

i #@ @ 45 

4 i @ 4 
BLCi 6 TAAAL 4 
7 re 


to NST 


NSI 


NSI 


NS I 
NSI 


NSI 


81 


BI 
NS I 


Bi 


NSIT 


Bi 


BI 
BI 


Bi 


a am & @ 26 @ ae oe ee ae ee SD a 


NST 


NSI 


rays 


NSI 


92 


COMPANY CONFIDENTIAL 
1400 INTERPRETER 
P.Se 2212 5355 (D) 


COMMENTS 


Modtify Address. This instruc” 
tion causes the 3~pasitian 
field specified by the Ao- 
Address to be added to 
itsetf. 


The 3-posititon field 


specified by the A~Address 
is added to the B~Address- 
Muttipty. Both fields aust 
have a wordmark associated 
with thea. The units posi~ 
ticn of the product is to- 
cated at the BrAddress- 

Zero and Add. The 8-Fietd 
data is set to zero before 
the A-Fietd data is added to 
the B-Fietd datae- fhe zone 
bits are removed from alt 
positions except the units. 
Add- The AwFietd data its 
added to itsetf. The A-Field 
must have a wordmark. 

The centents of the AwAddress 
added to the contents of the 
BreAddresse The S8*Fietd sust 
have a xordmark. If the 
AmField is shorter than the 
B-Fielids a wordmark sust be 
assoctated with the A~Field. 
With Indexing. A Branch Un- 
condittaonalt is taken to the 
instruction specified by the 
am Addressee 
Successful Branch. 3 | 
No Branch. If the B-Field is 
longer than the AwFietd» an 
umequal compare resultse | 
Branch if Last Card Indicator 
ON. 


a In 3 
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EINSTRUCTION FORMAT tADDRESS REGISTERS! 
§ § GPERANDS { AFTER OPERATION 1 
NNE « BACT 2 (omen eccrine feme ce nn ce enenonen | 
op a oP #aAtBptid#t IAR ¢ AAR t BAR 4 COMMENTS 
4 * 4 é anSE tor 48 ayy t No Branch. This instruction. 
& ' ' § | & t i tests the Last card candi-~ 
§ { ! ’ ‘ j | 4 tion and branches ta the 
A é t $ ( | i { instruction specified by the 
| a é i f i i i AwAddress if this condition 
| & f 1 | 3 t i § existse 
BEFS 8 1AAAI in t BF &t BI f NWSI 1 Branch if End~of-Reel. 
i § i ] t(wSI § Br 8 Koy i No Branch. If a tapesark 
a ¢ A i i | 4 i or a reflective strip ts 
| | LT t a | t § sensed during a Write Tape 
§ 4 j { i i 3 § operations an automatic | 
t +t i i Q 4 ! branch is taken to the in~ 
b i t 8 4 a i ! struction specified by the 
| t | | f : t t A~mAddress.- 
BERGt 8 tAAAI @tisr t BI 4 NSIT 1 Branch if Tape Transsission 
i | i ! $ i i i Error. | : 
| 1 4 aonNSI #¢ 81 2 Lyy ! No Branch. If a transmission 
j 4 | i 8 | { {f error occurs between the tape 
a ‘ | i § i | t unit and the. processors this 
i i 3 ? i i i i indicator is turned ON; and 
i t § i 3 | i $ a branch occurs. 
BINS 8 AAAI 40 48% é@ BI ¢ NSIT § Branch if Inquiry Request. 
4 boot ft fNST § BI f OYY 1 No Branch. The branch is 
§ a ] ? i ’ i 3 taken if the "2° ‘command 
a it ‘ i ‘ : t has been executed. © 
BE § 8 JAAAI aS ¢ B© ¢ BI 8 NSTI € Branch if Equat Compare. 
-, © ot $& @ NST ¢ BX § S¥¥ 1 No Branch. The branch is 
4 i i a : f ' ! taken to the instruction 
4 f i 4 { q ' i specified by the AcAddress — 
j § t i i ¢ ft i if the compare indicator has 
i i i ; 4 i { § been set to equat by the | 
7 § | i i i ( a i previous compare operation. 
BL tt B AAAI $¥ § BI ¢ BI tt NSI t Branch if Low Compare. 
' tf t ft 8 NSE t BI § THB t No Branch. The branch is 
| | | 4 4 | i { taken to the instructtan 
| i 4 g i | i i specified by the A-Address _ 
§ i i i | j i - & a€ the compare indicator has 
4 § s ¢ 4 { i i! been set to tow by the 
3 j f i f § 4 § 


previous compare operation. 
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-MNE GACT. 


OPERANDS § AFTER OPL RATION §$ 


op 1 GOP § At Bid ft IAR § AAR 1 BAR 1 


Ut er 


BAV 


BC 9 


BC Vv 


BSS 


B PARAL 


NS I 


bi 
NS I 


BI 


NSTI 


NS I 


BI 
NSI 


BI 
61 


SI 
BI 


BI 
BI 


Bi 


BI. 


BI 
BI 


NSI 


NSI 


oy 


NSI 


ayy 


NSI 


ayy 
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Branch if High Compare. 

No Branch. The branch is 
taken to the instruction 
specified by the A~wAddress 

if the compare indicator has 
been set to high by the 
previous compare operatiane 
Branch if Arithsgetic Gverflow 
No Branch. If an over fioaw 


condition is detected in the. 


result field» a branch is 
taken ta the instruction 
specified by the A-Address. 


O8ranch if Carriage Channel 


Noe 59. ¢ 

No Branch. fhe branch is 
taken to the instruction 
specified by the A-~Address 
if Channel No. 9 is sensed. 
Branch if Carriage pnannes 
No« i2e 

No Branch. The branch is 
taken to the instruction 
specified by the ArAddress 
if Channel Now 12 38 sensed. 
Branch 3 f Sense Switch ON. 
No Branche 


d~Character Sense Switch 


am moe wo 
Qa nrAon w 


The branch ts taken to the 
instruction specified by the 
Aw Address if the Sense 
Switch specified by the d= 
Enarecte? is OWN. 
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4 = § «GPERANOS 1 AFTER OPERATION 1 
HNE «BACT o bmn een nn enen poner nnn nnn ----- | 
OP 1 OP tA 1B td t TAR € AARC BAR COMMENTS 


BING 8 tAAAtL 'dt 868i ¢# BI ¢ NSI § Branch if I/0 Check Stop. 
t 1enSI t BI! ed 1 No Branch. 
i § d-Character 1/0 Device . 
Pius 0 Reader 
+ Printer 
Minus 0 Punch 
The bDranch is taken to the 
tnstruction specified by the 
AwAddress if the I/0 indica- 
tor specified by the 
d-Character is OFF. 
Branch if Oisk Indicator GN. 
No Branch. | 
d~-Character Indicator 
Access Inoperabte 
Validity Error 
Wrong length record | 
UnequatrAddress coapare 
Any Disk Condition 
Access Busy 


t 
t 
§ 
{ 
i 
j 
| i 
SI { 
i 
i 
{ 
g 
é 
| 
? 
i 
§ The branch is taken to the 
i 
i 
§ 
4 
f 
{ 
i 
i 
{ 
i 
| 
8 
§ 
| 


NS f 


BINS 2B d BI 


BI 


NSI 


ayy 


~~ 2 


instruction specified by the 
| AwAddress if the disk 
| tndicator tested is ON. 
Branch if 170 Busy. 
Ne Branch. | 
d~Character 1/0 
J Channet - busy 


81 
NSI 


d 61 


81 


NSI 


ayy 


cw & 
Sm 
wz 
gp | 


P Printer | 
K Printer Carriage 
The branch is taken to the 
instruction specified by the 
AwAddress if the I/0 indica~ 
tor specified by the 
d-Character is busy.« 
| Branch tf Character Equat.. 


oe eS Se ee Oe ee ee ee Oe ee ee. ee ee ee ee ee ee ee ee ea a ee Oe Oe ee ee 


i 
i { 
i i 
i i 
i i 
i i 
i i 
‘ i 
i i 
‘ f 
i é 
( i 
i i 
i t 
i I 
’ i 
4 i 
4 i 
i 
t i 
i i 
i 
i LU 
i $ 
§ 8 
a ‘ 
i i 
§ $ 
j } 
8 i 
| i 
i i 
3 t 
& ( 


B FAAAIBBBS d t BI NSI 
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‘ 


MCE 


cc 
cc 


eA eB oe 


ae ee ee ee ee ee ee ee oe 


| | 
$ , 

| : 

L t 

i i 

i 1 

i ] 

é 1 

SAAALI 

AAAI BBB 

a | 

j a 

t ' 

a 2 

§ 1 

i i 

AAAI 
LAAAIBBBI 
§ i 1 
tAAAIBBBI 

a 

t 

i 

| 

1 

1 

t 

AAAI 

t 

i 

i 

j 

a 

t 

| 

i 

i 

i 

i 


oe ap a en ep 8 a em ae am 8 ow ap SP ap SP wt a 


ee ee ee ee ee ee ee ee a ee ee ee ee. ee 


NSI 


NSI 
NS I 


NST 
NSI 
NSI 


NSI 


NSI 
Bi 


oo es Gb & a at 6 am am on & 6 ns 8b an 0 om Ob a ae 8 ew a oe MH om ew a oS ep 


i 


CPERATION 1 


WHE cA ACT « 1oeneneneons peee eden 33-2 ccc 


GP i OP §tAS6 Bt dt ‘TAR 1 AAR ¢ BAR 1 


BI 1 B-1 1 


> 
- 
aa 
& 
om 


Amtwl 


Ami 
Aw~1- 
A~1 


A-La 


dbb 
BI 


a a ae ee ee ee” ee eee ee ee ee ee Oe Oe) 


> 
{ 
aes 
& 
kes 


Bw. w 


B-1 
AW 
e-i 


B-Lbe 


on a on a oe a om GF a ft ae OS ae an SR we at ED ge Ra om SS Ge 8 a am a 
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No Branch. The branch is 

taken to the insteuction 
specified by the ArAddress if 
the character specified by the 
H-Address has the same bit con- 
figuration as the d-Character. 
The d-Character may be any con- 
figueation of the six BCD bits. 
Cozpare. The B-Field data is 
cogspared to the AwFietd data. 
The B8-Fietd wordmark ternin- 
nates the operation. If the 
B-Field ts tonger than the 
AmwFieids the coapare indicator 


ais set to unequat. 
‘Move Numeric. A single digit 
€8-4°2°1 bits) ts soved to 


the B8“Address. The zone bits 
are undisturbed. _ 
Move Character and Edit. The 
Am~Fieid data is wsodified by 
the B-Field edit control word. 
With zero suppression the A~ 
Address register contains the 
tocation of the controt zero — 
# i. 

Controt Carriage. 

Controt Carriage and Branch. 
d~Character Ilasediate Skip to 


Bi ank Don't Skip 
i Channet 1 
2 Channeit 2 
3 Channet 3 
& Channet 4 
5 Channel 5 
6 Channel 6 
7 Channet 7 
8 Channet§ 8 
9 Channel 9 


 SBRI 
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d“Character After Print Space 

4 i space 

3S . 2 spaces 

t 3 spaces 
Stere B-Address register. The 
contents of the Br-Address 
register are stored in a 
3“position fietd specified by 
the ArmAddress-~ 
Store B-Address register. . The 
contents af the B-Address 
register are stored in a 3~ 
position field specified by 
the AwAddress- The 8~Address 
register contains the address 
of this present instruction. 


NS I Bp 


COMPUTER SYSTEMS GROUP | 1400 INTERPRETER 
SANTA BARBARA PLANT | P.S- 2212 5355 C0) 
INSTRUCTION FORMAT tADORESS REGISTERS 

§  & QPERANOS ¢ AFTER OPERATION ! 

MNES RACY 6 beer tet 9 Se a= [eee sees ee Se esos 4 | 

OP « OP t At B td t TAR t AAR € BAR 6 COMMENTS 

: | 0 Channei 10 
5 i | Channel 11 
i 1 a Channel 12 
| i d“Character Skip After Print toa 
| ! A Channet 1 
a t B Channel 2 
i 1 Cc Channet 3 
| A D Channet 4&4 
| E Channei 5 
| F Channeti 6 
6 G Channet 7 
§ H Channet 8. 
| I Channel 9 
8 #0 Channet 10 
§ e Channet 11 
a pw 4 Channel 12 
§ 
j d-Character Immediate Space 
§ J i space 
a K 2 spaces 
i 1 3 spaces 
| 
§ 
i 
| 
g 
t 
| 
j 
é 


SBRi #H A~3 Bp 


am 28 wee GP a GE 


' ‘BURROUGHS “CORPORATION 
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SANTA BARBARA PLANT 


INSTRUCTION FORMAT tADDORESS REGISTERS! 


§ OPERANDS 1 AFTER OPERATION 8 


MNE. | ACT e § eee ees awwwe ferro eer eooonean aww f 


op 4 OP 4+ At Bid t FAR 1 AAR #t BAR 1 


§NSI & AwLat A-Lat 


Zs 


Zs 


35) 


93 


35 


$s 


ss 


335 


35 


q 


“0 


EAAAL d 
; 1 f 
! | i 
b 4 ‘ 
tAAALBBBI 


> 
»> 
Pd 


6 


> = 


> > 

» »> 

>» i | 
| : ws Be 4 


f= 


wr 


é é ' 
t 5 i 
J 6 ‘ 
NSIT ¢ AcLwf B-1b! 
é ‘ 
' t 
NSE 6 UY t oye 
‘ i 
t ' 
NSTI ¢ BI fq 
pee 2 ee Pe 
4 i 
t é 
NS I ede 1 3e BY 
‘ 1 
4 i 
NSt 5 Br 1 Wyy 
‘ 
fo 4 
NSI 4 sy a spy 
i : 
MSI $1 BI 4 spy 
i ‘ 
' ' 
t b 
NSI 1 Gpy 3 apy 
‘ t 
; 
t ! 
$ i 
‘ i 
‘ t 
‘ : 
' ‘ 
! 
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COMMENTS 


Yero and Subtract. The sign of 
the Aw-Fietid is changed. A word 
wark must be associated with 
the AwFielid data. 

The A-mFietd data is subtracted 
frou the zeroed Br-Fieltd and 
the sign is changed. 

Overlap OFF. This instruction 
returns the processing unit to 
norgat operation. 

Overtap OFF and Branche A 
branch is taken to the in- 
struction specified by the 
A~Addresse | 
Reset OQvertap. This instrucm 


tion resets the Overtanp aode 


and returns the processing 
unit to normal. 

Reset Overtap and Branch. A 
branch is taken to the ino 
struction specified by the 
Aw Addresse | 
Overtap ON. The processing 
unit is set in Overlap mode. 
Overtap ON and Branche A 
branch is taken to the in= 
struction specified by the 
AmAddres Se 

Setect Stacker. The card 
that has been read or 
punched goes to the pocket 


specified by the d-Character. 


d~Character Feed Pocket 


‘Read | 


i 

2 Read 8/2 
4 Punch 4 
8 


Punch 8/2 


BURROUGHS 


CORPORATION 
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SANTA BARBARA PLANT 


INSTRUCTION FORMAT tADDRESS REGISTERS! 
t OPERANDS t AFTER OPERATION 1 


MNES ACT A § eee te eet ee | ccm omens oem wenan } 


OP § OP @ At Bt dt FAR t AAR t BAR Ct. 


$$ t 
2 


Zeer Pee em Pe ee 


ale 


PARAL ot dot NST 
ee ee 
(oa 6 ose 
en 
$AAA)  8=66§)—so8 NST 
tAAACBBSt Ot CNNSI 
5 F ££ 4 
ee ee 
ee en 

i it 
bt 4 
SZFOIBBBI R t NSTI 
CZFLIBBSE R i NSI 
t t ft 4 
t2F 31B8BI W 8 NSI 
i bt! ft ¢. 
12F3IBBBI Wot NSI 
oat o4 
{2FSIBBBI R i NSI 
et @ 8 
'2FS1BBBI Wot NSI 
te tt ft 
(XFGIBBBI Rt NST 
it to bt. 
{ZF G618BBI Wot NSI 
ee ee | 
€zF 7286881 Wot NSIT 
ZF SIBBBI Wt NSI 
tZF9IBBBEt Wot NSI 
* 1 8 48 | 
SAAAS 60 OUENST 
§ fF fot 
rn 
ee ee ee | 
sf tf 4 
{AAAtBBBt 86 NSTI 
®t ft 4 
en ee 
ne 


BI ot pp it 
‘ i 
( i 
‘ 5 
A-LaiBP~Lai 


AwLal B-Lat 
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Setect Stacker and Branch. 

A branch is taken to the in~ 
struction specified by the | 
A~Addresse 

toad Characters to a word- 
markeThe A~Fietd data and 


‘ i wordmark are maved ta the 
t 4 B-Fieid. The move ts stopped 
] t by the A-Field uordmark.— 
6  § The B"Field wordaarks are 
i | cleared» if present. 
BtG * 847 § Seek disk in Load Mode. 
B84+6 IBtlLb4¢ll Read disk sectors with 
i i wordmark s- | 
Bt+6H (BeLbell Hrite disk sectors with 
{ i weordaarks. 
Ap § Bp t Write disk check with 
i i wordsarks. 
B+6 §B*Lb4#3 Read disk with sector count 
i f overtays with wordsarks. 
Bt6 IH8tlLb+8 Weite disk with sector count 
t 1! overlays with wordmarks. 
B+6 (841142120 Read disk track with 
i i addresses with wordmarks. 
B+6 1841242820 Write disk track with 
i { addresses with wordnmarks. 
B+6 § BeLL4Lf Scan disk with wordsarks. 
B+6 § Bel leL_f ZFZ7.e.Low or equat 
B+G@ 1 BeLL+lf ZFBeceE quali 
i 1 ZF9eeeHigh or equat 
A~LwiBP-Lai Move Characters to a word- 
d $ mark. The BrAddress ts taken 
t ( from the BrAddress register. 


a 
i 


Am~Lwi B-Lul 


{ 
{ 


é 
i 
é 


The first wordaark sensed 
terminates the operation. 
Move Characters to A or 8B 
wordmark. The A~Fietd data 
is unchanged by this 
instruction. | 


tpt 
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{ 849 §£841142120 Read disk track with 


#1440 


+) 
| 
pus 
bf 


addves Se S$. 


184+2142120 Write disk track with 


addressesSe 


$BtLI*Lf Scan disk. 


t { GPERANOS { AFTER OPERATION 1. 
MNE. FACT. Senet eee ns pone n------ wa eno=-} 
op 1 0P t At B § dt IAR 2 AAR ft BAR I 
ROT’ ™ IZF6#BBBt R t NSI 
tt t @ 4 a b ; 
WOT? MM JZFGIBBBI WI NSI ft Bt9 
§ § b& © 4 i ‘ i 
SOL§ M IZF718BBI WE ONSI t G46 
SOLES M IZFSINNNE Wot NST ¢ 846 IB4Liete 
SOHt M @ZF9SGBB! Wot ONS ¢ B46 IBeLL4LF 
‘ i t @ ot ' | ' 
Re } MM $ZGLSBB8t R & NSIT § BBB t Betbs 
s @ t @ tt 5 ‘ ‘ 
‘ s © 8 8 4 ‘ i 
i ee ; ‘ i 
t ee ee t " ‘ 
$ @ tt t 4 ' ‘ t 
a t t & 48 43 i 
Pa 1 M 12611BBB1 G i NSI 1 BBB ft Betbt 
t # FF 4 " ‘ ! 
' ee ee | ‘ j ‘ 
te & 8 4 ¢ " ‘ ‘ 
’ iea@?¢ 4 4 ‘ ‘ 
ao t 4 3 ' ‘ 
# @ fF &© > 8 ‘ ‘ ! 
4 @ F © @ 4 ’ ¢ 
We | MN IZYLIBBBI Wo FE NSI ¢ BBR t Bethe 
‘ t t &@ ¢ ' i i 
a 1 ‘ ! 
’ re ee i ’ i 
‘ te@o8 4 4 ‘ i 
4 nn en i 4 t 
4 re ee | ‘ 5 i 
4 * @ ¢ 4 4 ‘ ‘ 
SD § MM SXFOIBBBI R § NSE t Be6 ¢ Be7 8 
‘ ee ee ‘ i " 
‘ ee ee ‘ b ; 
ee er t a : 
@ of @ © 4 ‘ i ‘ 
4 t a 4 4 ! ; ‘ 


ZFZe-e-lLou oF. equat 

ZFS ce eEquat 

VEVeeeHigh or equal. 
Read a Card.j The B~-Address 
specifies the beginning ad- 
dress of the input card area. 
The data is transferred to 
storage untit a groupaark 
wordmark is sensed which 
terrginates the instruction. 
Punch a Card. The B-Address 
specifies the beginning ad~7 
dress of the output card area. 
The data is transferred fron 


storage to the card punch 


until a groupmark wordmark is 
sensed uhich then terainates 
the instruction. . 

Write a Linee The B-Address 
specifies the beginning ad- 
dress of the print area. The 
data is transferred fror 
storage to the printer untit a 
groupaark wordaark ts sensed 
which terminates the 


tnstruct tone 


Seek Disk. The A~Address 
specifies that a seek operation 
#s to be perforsed.- The 8- — 
Address speciftes the high- 
orcer position of the disk- 
controt field in storage. 


BURROUGHS CORPORATION 
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INSTRUCTION FORMAT TADDRESS REGISTERS! 
{ §§& GPERANDS 1 AFTER OPERATION | 


MNE § ACT. jew ewaooe § we cee oe eee ww mam j 


oF t OP #2 A82 Bt dt TAR § AAR 4 BAR 1 
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RO i  IZFALIBRBBS R € NSE # 8¢6 184+Lb411 Read Disk Sectors. The 8- 


‘ en ee | t f 4 
t | " i 4 
’ t @ @ 8 { { ‘ 
i @ 4 48 4 { i ' 
’ ee ee ee | 5 i i 
t ee ee ee | a ‘ ‘ 
t t @ ¢ 8 4 \ 1 
‘ ti @ 8 8 ‘ 4 { 
a ee ‘ i ‘ 
tt f§ 8 @ 8 f t ' 
i es ee t 7 ‘ 
‘ ee ee ' t i 
‘ ee ee | t ‘ ‘ 
WO |  IZFARSBBBt Wot NSIT § BF6 1 
" # tt € 4 ‘ i ‘ 
r t # 8 4 ! i ‘ 
" ee | ! 7 { 
i ft @ @ 4 4 i i 
i ( 4 @ 8 | i ‘ 
s  ¢&@ ft #8 4 r ; { 
tt! # § 1 ' i ’ 
ee ee ee ‘ ‘ i 
i tf @ ff 4 1 : : 
WOCh M 8ZXF3IBBBE Wot NSIT @ Ap ft Bp 
a °# &@ 8 4 i i i 
och @ § 4 : " i 
es ee ee ee | : t 1 
| t i : 
= i re ee ee | : r ‘ 
ROCCO’ M 1ZFS1BBBI Rt NSI § BtG IBeLbes 
: i et 8 8 1 t 1 ' 
re ee ee ' t ! 
4 er | t 4 t 
i 1 1 14 ; " " 
a | ‘ ‘ ( 
7 ee ee ee | " : ; 
s ff 8 € 4 ’ 1 t 
a ! «© 4 { i i 


Address spectfies the high- 
order position of the disk=- 
control fietd. The data is 
read into storage beginning 

at the B-Address ptus 10 posi-~ 
tions and continues until a 
groupsark wordmark is sensed — 
im memory or the end of sector 
is reached. If a grouprack | 
is detected before readtng of 
the record is coapleteds the 
wrong“tength-record indicater 
1s turned ON. 


B+ibe11 Write Disk Sectors. The B- 


Address specifies the high- 
order postttiaon of the disk- 
controt fieid. The data to. 

be written begins at the B- 
Address plus 10 positions and 
continues untit a groupmark 
wordaark is sensed in sewory © 
or the end of the sector is 
reached. | | ir 
Write Disk Check. The BrAddress ~ 
specifies the high-order posi~ — 
tien of the ditsk~controt ftetd. 
The operation causes the data 
on disk to be compared against 
the data tn menoary- 

Read Oisk with Sector~Count 
Overtay.~ The BrAddress speci- 
fies the high-order position 
of the disk~contralt fteltd. The 
nusber of sectors ta be read 
*s taken from the first three 
positions of the disk record | 
and placed in the sector- 
count field. | 
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INSTRUCTION FORMAT fTADDRESS REGISTERSI 
§ GPERANDS { AFTER 


MNE o BACT 2 Bomenn nn nn nn fomnnnnnnnnnnnnnnn | 


OP 2 OP § At Bt dt EAR ¢ AAR 1 BAR 1 


Bte {64*+L bes 


§ 


wOCO! 
A 


RF 


WCP 


NOP 


a = an a he Gs Ob Ge oe Oe a 6 ee om ea Be 


1zF 518681 
ae | | 
| § Q 
| i t 
a | i 
t 1 i 
¢ I § 
4 | 7 
j t 4 
Izu stBB8I 
a f i 
a | { 
i | t 
i § 3 
i | 3 
i 1 a 
ee | i 
IZE41BBBI 
$ZUStBBBI 
A Q i 
| t 
§ H j 
IZBe(BBR! 
HzTarBeBt 
] i : 
] 1 1 
t 1 1 
: ( 
H i t 
'ZTORBBBI 
: ‘ 
3 t ] 
H | 1 
ee | i 
' i j 
a | t 
] | t 
‘ | ’ 
i 1 i 
t : 1 
3 ! 4 


W § NST 3 


NS I 


NSI 
N31 


NS I 
NSI 


NSI 


NSI 


CPERATION 1 


Z4# 


22% 
A4# 


‘z28 


%30 


239 


Ap 


B+Lbe 


iB+Lbe 
tB+Lb¢ 
i 

‘ 
1B+LB+ 
IB+Lb+ 


BtLbe 


Bp 


ap @3 wn tte S82 wp OY am es ase ae Oe ae am ee am oT. 
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i 
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i 
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Write Disk with Sector~Count 
Overlay. The B-Address speci~ 
fies the high-order positian 
of the disk~controt fietd. The 
sector“count field in the disk- 
control fietd is decremented 
by ome and then written in the 
first three posttions of the 
first sector written. | 
Read Yapee The # in the A- 
Address signifies the tape 
unit froa which the record 
is to be read. The operation 
is terminated by an inter- 
record gap on tape or a 
groupmark wordaark in 
storage. 

Read Binary Tape. 

Write Tape. The B8~Address 
specifies the highrorder 


position of the record in 


storage. 

Hrite Binary Tape. 

Read froma Consate Printer. 
The B-Address specifies the 
high-order position of the 
B-Field into which the data 
from the cansote is to be 
read. 

Write on Corsote Printer. A 
groupserk wor duark terai~ 
nates the instruction. Onty 
"=>" €a5D2)" is supported as 
console printer controt CCRLF)>» 
carriage return and line feed 
character. : | 
No Operation. If characters. 
Without wordgsarks foliow 
this instruction they enter 
the A and B-Address registers. 
Any length al flowed. 
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¢ OPERANDS ¢ AFTER OPERATION t 
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OP : OP § At B td t ‘TAR @ AAR @ BAR 1 


8NSI § AtlLal AtLat 
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NSI 
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NST 


NSI 
NS I 
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NST 


NSI 
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¢ 
i 
i 
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a 
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i 
U 
t 
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f 
§ 
a 
{ 
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§ 
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At+iat Btlat 


ASS 


Po 
4 
~_ 
» 
ow 


X2 # 


Z4k 


LAd 


a we & ep eh ee ew Ola FR Oe ee oe a ee 6 a 8 


Ap 


Evy 


ney 


9-13 


COMPANY CONFIDENTIAL 
2400 INTERPRETER 
P.S- 2212 5355 CD) 


COMMENTS 


Move Characters. to recordaark 
or groupaark. Characters are 

woved from the A-Fietd to the 
B-Fietd. The A and B-Addresses 


specify the high-order posi- . 


tions of the fields. The opera- 
tien is terminated by a record- 
gsark or groupaark wordsark. 
Store AnwAddress Register.j The 
contents of the A~mAddress reg~ 
ister of the previous operation 
are stored tn a 3-posittion 
field specified by the 
AmAddress- | 

Subtract. The A~Fietd data is 
not affected by the 
instruction. _ 

Subtract. The A~Field data is 
subtracted fros the 8~Fietd 
data and the result is stored 
in the B-Fieltd. Algebraic 

sign controt:.ts iaplesaented. 
Backspace Tape Record. The 
tape unit spect fied by the 

Am Address #s backspaced untit. 
an tnter-record gap on the 
tape is sensede- 

Skip and Blank Tape. The tape 
unit specified by the A- 
Address rgoves fornard and 
erases appraxiaately seven 
inches of tape. 

Write Tapesark. A speciat 
character €8421) tis recorded 
fottcning the last tape re-~ 
cord and specifies an End~ 
of"Reel condition. 


BURROUGHS CORPORATION — 
COMPUTER : GROUP | 


SANTA BARBARA PLANT 


INSTRUCTION FORMAT FADDRESS REGISTERS! 
OPERANDS ¢ AFTER OPERATION 1 


MNES a ACY. 3 mn on eam db ae eee ae jrwe om ee we eae 


op 2 oP t At B t d i TAR ¢ AAR £ BAR | 
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COMMENTS 


RWUI 


RCBE 
RCBi 


¥ FAAATBBB 


= am at 8 a 


»> 
rd 
= 


> 
> ; 


poo pad 


i 
1 
t 
i 
§ 
' 
t 
1 
i 
' 
i 
t 
i 
' 
{ 
{ 
i 
i 
j 
f 
i 
1 
i 
i 
i 
f 
j 
i 
| 
4 
! 
i 
t 
| 


Oo 


t R UNSI ¢ zee t ROY 4 


re =) 
fad 
ts 
god 


Ln > 
Bond 


Ce & 


pani fend 


wm & 


Rewind Tape. The tape unit 
specified by the A~Address 


rewuinds its tape. 


Rewind Tape and Untoad. At 
the end of the rewinds the 
tape unit ts tocked to a 
Not Ready status. 

Branch if Wordaark and/or 
Zonee 

No Branch. 

d-Character Condttton 


| Wordaar k 

2 No Zone 

8 12-Zone 
CAB-bits) 

K Li-Zane 

a CBe No A bit.) 

5 Zero Zone 

3 Either a word 
mark or no zanes 

Either a word 

: mark or 12~“zone. 

i  €ither a word 
mark or Ligzone. 

T Either a word 


aark or zero~ 
ZONnee 
Read Carde | . 
Read Card and Branch. After 
the card has been reads an 
automatic branch is taken to 
the instruction specified by 
the A-Address. 
Read Cotuan Binary. 
Read Colugn Binary and Branch. 
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INSTRUCTION FORMAT tADDRESS REGISTERS! | 
| § OPERANDS t AFTER OPERATION | 
MNE 0 LACT 2 feeeee et cer es Jones cmeseseesaae | 
OP @ OP t At B £§ d § TAR 1 AAR 1 BAR 1 COMMENTS 
wet 2s 1 t f NSIT ¢ Ap { 333 ! Write a Linee The data tn the 
a a t i § ‘ t i print area is transferred to 
? § ’ a | t 1 t | i the printer. After the print- 
8 ' i t i t | i ing is coaptleted» the printer 
5 é } t ’ ‘ i § advances one tine. 
W & 2 JAAAIL i 1 8f §: BF & NSIT t Write a Line and Branch. = An 
4 i ' i | f ‘ { automatic branch is taken to 
Fi t ‘ ! ' i f [ft the instruction specified by 
i } ' Y i t t i the ArAddress after the print 
& | { i t | & f operation is cospleted. 
WHE 2 8 FF Sk OE NSE UP § 3353 8 Write Wordmarks. Att wordmarks 
4 4 13 1 a i t ! in the print area are printed 
§ iF I ‘ a i § $ as a numeric i. 
WS § 245 1 1S t MSI 1 SOB § 333 8 Write and Suppress Space. 
WH 2 2 GAAAG 8698 9€ 1 BI ft BI of NSIT 3 Write Werdaarks and Branch. 
i ; t ! t i i t After the wordaarks are 
i i 1 ’ t a i ! printed» an autogatic branch 
ot j i t | $ i | is taken to the tnstruction 
i § 1 ] | t i § specified by the ArAddress. 
WS § 2 JAAAI 15s t 8F @¢ BI 8 NSIT t Writes» Suppress and Branch. 
WR@€ #3 @ #F€ 48 @ NSIT @£ Ap ! O81 § Write and Read. 
WRMI 3t-f ist t NSI Rett? 1 333 1 Write Wordrarks and Read. 
WRSt* Ft 3 tS § NSI § SYW 4 333 1 Write Suppress and Read. 
WR t@ 3 AAA ¢ 18I t BI § NSTI § Writes Reads and Branch. 
i i sf 1 1 a i 1 After the I/0 operations are 
YT i ¢ 1 i i t t compteteds an automatic 
i | : 4 i i 3 i branch is taken to the instruc 
f i ) | 1 i { { tion specified by the | 
a 4 $$ 4 | t AwAddress. 
WRME 63 BAAAL «6CtCE 1 BI «6NStPY 8 NSIT 3 Write Wordearkss» Read and 
4 t ee | i 4 i i Branch. | 
WRSE 3 TAAAT «61 St BL ot Sf ft NSI 1 Write Suppress» Read and 
4 i ft j 1 i ! { Branch. | 
P i 641 1 4 4NSI ¢ Ap § 181 tf Punch 4 Carde The data in 
| i q t i ] 1 i storage positions 101 
g i | i i q i { through 180 is punched into 
i j { | I i i : 


i a card. 
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INSTRUCTION FORMAT ADDRESS REGISTERS! 
i § OPERANDS @§ AFTER OPERATION 1 
MNE 2 § ACT 2b mete eat tte fs e ewan ow cna conan |} | 
OP § OP #4 At B td t TAR t AAR | BAR 1 COMMENTS - 
ee oe ee ee ‘ ! ef ! 8F %$f€ NSE 1 Punch and Branche After the 
i a it t ! { : § punch operation is completed» 
t a t ' i i i t! an automatic branch is taken 
| | | i | { { to the instruction specified 
é i t | § t { t by the A-Address. 
RP 8 5 I | i 1NSI 1 Ap ¢ 181 t Read and Punche The two oper= 
i ‘ | i 3 j { ft ations overlap and the B- 
| ' ! t. i i d 1 Address register may stand at 
i $ ! | i i i 1 O81» depending on which oper- 
ot i | t 1 i { f ation its coapteted first. 
RP i 5 AAAI i ‘Bl 8 81 & NST 4 Read» Punche and Branch. After 
| re | t i 1 | § t the I[/0 operations are con 
a 4 ‘ { i i § t pleted» an automatic branch 
7 en { | 1 § § i is taken to the instruction 
| 4 ‘ t : i t ! specified by the A-Address. 
WPois66 1 d 1 eNSIT § Ap 4 %81 4 Write and Punch. The print 
i i i | } i | operation is completed first 
§ i .f t { i ’ 1 and then the punch operation 
4 f : 3 j i ‘ i ts perforsed. 
wemi G6 to oft RE i t | Weite Wordmarks and Punch. 
WRSt 6 ft § is t é en i Write Suppress and Punch. 
WPi 6 JAAAI ' {8k @ BI §$ NSIT @ Nrites Punch» and Branch. 
§ j i i { i j i After the 170 operations are 
3 § 2 t ! t : t corarptleted» an automatic 
a. 4 a i i i t ' branch is taken to the in- 
| & i i | | i { struction specitted by the 
| | 4 4 | i & § AwmAddress. 
WPMi 6 IAAAT 17t 1 a ‘ $ Write Wordearkss Punch and 
| i 1 1 i { ( { Branch. | 
WPS! 6 AAAS ss § i i ' Write Suppress» Punch and 
4 i i t i i i { Branch. | 
WRPG 7 1 $ $ § NSIT ¢ Ap ¢ 1861 I Writes Reads and Punch. The 
q t 1 | i og § § print operation is coapteted 
i i i t ! 4 a { first» then the read and punch 
4 § i i 1 § j i aperations are performed. The 
a t t i { : i 4 BrAddress register may stand 
a a 4 j ! 1 j t t at O81» depending on which 
i i i ; | i | 


operation is completed first. 
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INSTRUCTION FORMAT TADORESS REGISTERS! 
i { OPERANDS (¢ AFTER OPERATION 1 
, NNESEACT of RSS SoS oes | eee See e ee see sees =f 
: OP | OF taA?t Bt dit ‘TAR t AAR t BAR 1 COMMENTS. 
WRPME 7 iff > a ' ‘ | Write Wordmarks» Read and 
| | § t { 6 i 1 Punch. 
WRPS?t# 7 1 4 1's 3 3 ‘ t Write Suppress» Read and Punch. 
WRPMG 7 GAAAI (Rs § a t Write Wordmarks» Reade Punch 
a | t 1 | { t t and Branch. 
WRPS! 7 GAARA ' 5s ¢ { t 1 Write Suppress» Read» Punch 
| | a is § 4 i i and @ranch. 
WRPS 7 JAAA! t {1 BE ¢t BI § NSIT t Writes Reads Punch» and Branch. 
| t t i § i ‘ t After the 1/0 operations are 
i i t 1 t j ? i compteted» an automatic branch 
i 4 i 1 | i 4 1 is taken to the instruction 
A i : ‘ 1 1 i i specified by the A-Address. 
SRFi. 8 | { i {NSIT t Ap ¢ Bp t Teeated as NOP. 
SPFi 93 1 { 1 t NST § Ap t Bp 1 Treated as NOP. 


Le ge ee ee 10g Pe nd eG OM ae Sm anne ig ae a ee a as get ae ea comea Fayette. Te ay il PT, Sealer Bape eONA tal Mime Pegs "pws ta te ers See ES: fouEe” cS 
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RARAEAAEARAEERERAARERAERERRERAERERERREREERERERRHRERERRERERAERREDED 


* Abbreviation * 
SHeAEAAREREARERARARAARRRAREAERARKRERARRAERAKRAKERRARERARARAREREKAEREE 
Autocoder Mnesonic 
Actual Opcode 


MNE. 
ACT. 
A 


Ap 


8 
Sp 


BI 


a a oe ee ee ee ee ee ee ee ee 


eo nevnvenvneevenennvethendehenvn th &@ RP & 2 ® b 


& 


The 
The 


The 


The 
The 
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Key to Abbreviations 


Definition 


A-Address of the jwateuction: 
previous contents of the A~ Address 
register. 

B~Address af the instruction. 
previous contents of the AwAddress 


' register. 
‘Address of the next instruction if the 


“branch occurs 


The. 


d-Character is at the hundreds. -position; 


‘the tens dnd units pesitions are blanks. | 


A gt cupnar tk with a wordaark. 
The number of positions in the A-Fietd. 


The 


number of pasitiors in the 8-Fieid. 


Length of compared field or search argusent. 


The nuaber of positions in the product field. 
The nuaber of positions in the quotient field. 
The number of positions in the A- or 8-Fields 


“hichever is shorter. 


te 


peeve eee eee eee ee ee 


The address of the rext sequential instruction.* 
A singte aiphanumeric character. 


2490 Unit Nuaber Cas used in %~opcodes). 
RARAARAEAARAACARACAARAEEAAAARARRARAAKCARAAREAARARHRAAHRKAREKAAREREKRAKAKEEALR 


Fel 


Tabte of Abbreviations 


* 
2 
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ERRORS AND ERROR RECOVERY 


RPO OPERATIONS 


A. se INVALID SPQ CONMAND 


This error is received when an unknown SPO command is issued 
or invalid syntax was used. | 


Response> Respecify the command and/or refer to section 6. 


2e *e8 EQF NEEDS CRDe PRI» PCHe IP# CR DKF 


This error ts received onty when specifying the EQF command 
and weans that the device specification was incorrect. 


Response: Respecify the command and/or refer ta EOF» 
section 6. 


CARD READER 


3. #22 ENVALID INTOPT CARD 


This error is basicatty the same as Error le» but usuatty 
means ane of the fotlowing: 3 


ae INTOPT was mot punched in the card as the first token. 


be Separation characters (":"%» 27-8 punch) were teft out or 
incerrectly punched. | | | 


ce A specification went over a card boundary or past coluun 
72 Gi Sn A, . 


de A wordnaark character ("2, 11-7-8 punches) “as 
incorrectly punched. — | 


e- If none of the aboves the error fatls into the saase 
category as Error ti. 3 , 


Response: | Refer to section 7 and/or repunch the card and 
try again. - | | | 
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he #28 EQF RECEIVED FROM CARD READER 

| This error occurs when a nutl card file has an atteapted 
read. ft usuatiy occurs when the 7END card is in the wrong 
place or a card has an invatid punch tn cotunmn one.- 
Response: Put deck in card reader Cmaking sure 2DATA <name> 
is the first card and TEND is the tast» without invalid 
punched cards between) and issue a LOAd conmand. 

PROCESSOR 


<> 2 ap 2 oe oD oe TP A AE A GR GE GE ED GD GE GE GD GD GR TH GER GE GR OE GED 4D 1D GE GR GD GD GD GD GD 1D GE GE 4B GR GE GE GE GE GD GE 48 OB 6D GR GD EE 18 48 G&G EDGE 46 OF GER OD @ 


5. see NOT IMPLEMENTED IN THIS VERSION 


This error occurs when an op code ts not tiaptermented in the 
current version of the interpreter. 


Response: Take a dump and exasire the programs and/or trace 
the prograa fros the beginning. 

6e #8 INVALID GPCODE 
This error can be caused by: 
ae Missing wordsark 
be. Wordaark in urong place 
ce Unrecognized op code. 
Response: Check section 4 for a List of imptemented op 
codes and/or AlTer the contents of target memory to the 
desired op code with a wordmarks then specify STArt. 

Zo #ee INVALID INSTRUCTION LENGTH 


This error occcurs when an instruction of unknown length is 
encountered. [It is usuatty due to a missing wordmark. 


Response: This probiea can usuatty be repaired with the 
help of the AlTer congand. | 
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8. ee ATTEMPT TO READ OUTSIDE MEMORY LIMITS 
eee ATTEMPT TO WRITE QUTSIDE MEMORY LIMITS 


This problem usuaily occurs during a processor operation 

that shoutd be terminated by a groupsark with a wordsark. 
This message right occur when atteapting to run a progras 
written for a targer aachine than was selected for 
TARGET.MEMORY-.SIZE of the environment specification.j (CRefer 
ta I400/7TEP Specificatians Manual.) | 


 Resgonse>: Usuatly a duap witt Locate the problea. 


Je *ean INVALID O MODIFIER 
This error occurs when an unrecegnizabie d-character is 
encountered tn an instruction. 

10. *##@ EDIT ERROR - FIELD LENGTH = 1t 


The 1401/1440/1460 EDIT command dees not aliow:a mask field 
length cf one. | 


Response: Check the program via a dump» | and make | 
appropriate changes. 


ae ee . 10-4 
BURROUGHS CORPORATION | COMPANY CONFIDENTIAL 


COMPUTER SYSTEMS GROUP |, | | 1400 INTERPRETER 
SANTA BARBARA PLANT PeSe 2212 5355 (Dd 


11. ##0@ JLLEGAL 1400 ADCRESS REFERENCED 
Usuattys this means that a reference was made to tocation 0 
or to an address greater than the size of the target 
sachine. 7 
Response: Respecify the address within the bounds of the 
sachine. 

A2. we JNCORRECT FIELD LENGTH 


This error is usuatly generated onty by Multiply when the 
product“field tength ts exceeded. | 


Responses Check the product~field length via a duape and 
wake the appropriate changes. | 


DISK 


13. #e8 DISK # IS INCORRECTLY FORMATTED 


This indécates that the wrong forwat cf disk file has been 
founds Cor a missing disk area has been referenced). 


Response: Recompiie environgent using 1400/IEP Cat Least 
Mark VI.i release tevet) and change the fite type of the one 
in error. 


Lh. #e0 DISK #@ NOT SPECIFIED IN ENVIRONMENT» ACCESS INOPERABLE | 


This error occurs when a dectaration for a particutar disk 
drive is teft out of the environment. The message will be 
disgtayed onty $once for each attespted access of a 
non~dectared vietuat 1311 disk. At thts pointe the user 
program witt receive the “ACCESS INOPERABLE* CDISK ERROR 
*H“3s and continue processing. 


Response: A Recogpited environments or user*s»  prograa 
should be designed to “polt* the virtuai 1311 drives. 
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MAGNETIC TAPE 


15. see TAPE #2 ATTEMPTED WRITE W/O WRITE-RING 


The interpreter cannot wri'e on the tape specified without a 
write“ringe | | | 


Response: Put on weiter: ng and issue an OK command to the 
interpreter. | 
16.2 #a& JAPE #2 NOT SPECIFIED I! ENVIRONNENT 


The interpreter cannot operate a tape drive that ts not in 
the environgzent. 


Response? Recoapite environgent to inciude that particular 
tape-drive. 

17. sa JAPE #2: NOT READY 
For some reasons the hardware is not ready to operate. 
Response: Check hardware and issue an OK command to the 
faterpreter. 

18. *#e TAPE.BSUFFER TOO SHORT» CANNOT CONTINUE 


This error is issued when a record is tco targe for the. 
specified or default tape buffer (defautt = 4000). 


Response: Recomspiie environment with larger tape buffer 
specified. It should be as large as the targest record plus 
at feast one. | 
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19. #00 TAPE #2 7~TRACK WRITE <= 7 CHARS ATTEMPTED 


Because of the 81800/81700 hardware restrictions» a tape 
gecord of tess than or equal to seven characters cannot be > 
written or read. When readings the record is passed over as 
though it were noise. 


Response: The user program may choose to pad and de“pad its 
records on 7“track tape or perfora its functions on $S-track 
tape where padding and de“padding are dane automaticaity by 
the interpreter. 


202 *#% GROUPMARK/WORDMARK AT LAST MEMORY LOCATION 


Since the B-Address Register must point to the Groupsark/ 


Wordsark at the end of a tape area ptus one? it cannot do 
so if the end of the tape area and the end of eacgee are the 
Sane@«. . 


hexoonse: With the use of ALTers siace a groupmark/wordaark 
. at ane tocation tess than its “currene Locati one 


246 iia #2 DROPOUT ENCOUNTERED 


This seans that two nult characters were discovered during a 
read. Qne nutl is treated as a parity errors three or sore 
are treated as an IRGse until tiseout occurs. 


Response: Error is unrecoverable» but the interpreter will 
atiow the user to retry reading the tape from that point. 
No backspace is done by the interpreter. 

222 #*8 TAPE #2 TIMEQUT ENCOUNTERED 


This error occurs uhen 9/30 feet (depending on hardware) of 
blank tape are found. | | | 


Response: Specifying OK wit aliaw the user to retry the 
Sare read ope No backspace ts done by the interpreter. 
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DESK RECORD FORMATS 


EBCDIC MOVE and LOAD eaode are totatly compatible with normal 
state jobs (COBOL»> RPGs etce). By following the correct forsat 
as shown bet one these disk files are easily accessibte. 


MOVE MODE EXAMPLE: 


SO ED CED GD GD GD GD GD BE GD GR GR GD GE GD GR GD EE GD GR GD GD GR OD GE GE GE GE GE AN AR GR GE GE GD GD Gi ED GED OF GE GEE OD 68 EE GE OD ONE OO OD 8 OE OR oo a OD a 


'§oo240 0 200 EBCDIC CHARACTERS a | 


108 CHARACTERS 


Wheres 


Position 1. 
Positiors 2-7 7 
Positions 8 ~ 107 
Position 108 


"I" to identify 1400 ESCDIC foraatted record 
1400 Series disk address 

100 EBCDIC character records 

“M*" to signify Move macde 


| 


LOAD MODE EXAMPLE: 


'§ 002.430 + 1.1+£=%%$0 EBCDIC CHARACTERS LEVEL VERS. PENES VERS Li 


Ls adie on a a Em FD AD ON AE OP ED ED OD ED GD OD OD oe CR 0 UE EE GD GH GD ER GE ED GN GD 4D OE OE GE OD EE GE 8 OR OD EE GP GF OD OF OH OE OD OO oe 


208 CHARACTERS 


I = Identifier 
002430 = Address 
LEVEL = 4 characters 
VERS = 1 character 

Lt = Signifies Load sgode 


Alt ftietds are in B-bit EBCOIC forsat. There are five logical 
(108 bytes) records a ae onto three 180071700 segments (Ceach 
180 bytes). 3 : 


Notes In LOAD sode» characters with wordmarks are represented) 

| with the same format as the interpreter'’s internat 
representation. If a wordmark is theres the second bit is 
turned of f - thereby creating a iewer case fetter. 
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BCD MOVE and LOAD waode disk records are onty compatibie with the 
freestanding emulators |.§§and ~aust be “created” with the 
“CREATE .WRIL 1311" program (See Related Documentation). 


MOVE MODE EXAMPLE: 


w“FEEEOooQdod 6 1 600 81757100 CHARS OF DATA FILLER 1 18 


2 0 GH GR GO OO GE OE GE GE GE OD EE OP EE OD OE OR OD OR OP OO GF GF EF OF OD Eh OO 48 ee @ @ OE GS OF OD ao 


EEEE = to bits of identifier 

O00001 = 24 bits cf address | 

600 BITS/100 CHARS OF OATA = 6 bit format 

FILLER = 30 bits | | 
141i = 2 bits of mode identificatior - atways 1*s 


LOAD MODE EXAMPLE: | 


1§© E£EO01999 9 +  °&«+4630 BETS/90 CHARS OF DATA ot 


630 BITS/90 CHARS OF DATA = 7 bit format 
60 = 2 bits of aode identificatian - aluays 0 
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ENVIRGWMENT INTERFACE 


The 2400/1EP places various flags in particular scratchpad 
cegisters ta be passed on to the 1400 Interpreter. The 
interpreter reads those flags and interprets then as setting 
onsoff conditionss peripheral specifications» sueaory sizes etc. 


Currentty the scratchpad assignments are as follows: 


SAB «- PERIPHERAL DESCRIPTIONS 
—BITS.eeDEVICE PRESENCE 


a we Tre © tt . eet ck Ye 


0 CARD.READER 

i SYSIN 

2 PUNCH 

3  PUNCH.2 

4 PRINTER 

5 PRINTER.2) 

6 DISK.0. 

9 DISK .6 

i1 CONS OLE .BACKUP 
12 TAPE 1 
43 TAPE2 

14 TAPE 3 

i5 TAPES 
6 TAPES 

2) TAPES 

18 READ .STACKER.1 
19 «= READ.STACKER~2 
20 BINARY.CAKRD-REACER 
21 1447.CONSOLE CIF 1 THEN L447> IF ©6 THEN 1407) 
22 SPARE 
23 SPARE 


S3A ee TAPE.BUFFER. ADDRESS 
S3B «2 TFARGETMEMGRY-SIZE 


| BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
SANTA BARBARA PLANT 


$58 .- DISK.FILE.TYPE CEBCOIC 


BITS... DISK“REF ERENCE | 


o718 SPARE 


19 DISK.FILE.~0 
20 DISK .FILE.2 
21 DISK.FILE.4 
22 DISK .FILE.6 
23 DISK.FILE.8 


S108 <- INDICATORS -AND-SWZITCHES 


BITS..-RECEIVED FROM TEP 


O-6@ |. | SPARE | 
rf INVERTEDEDIT 


8  ~—s« END. A401 
9 E0GJ.1700 
10 EGgJ. DUMP 


12-i6 SPARE , 
17°23) SENSE.SWITCHES 
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TRACE MODE 


1. Invocation is by the following MCP SPO command: 


<job-number> GI <non"zero digit> 


or as a conupitle/execute card option: 


FC <non"zero-digit>. 
TRACE <non~zero~digit> 


(Refer to the 81800/81700 Software Operational Guide.) 


Ze Te disengage the traces use: 


<job-nuaber> GTO 


(Refer to B1800/81700 Software Gperational Guide.) 


32 The fottawing inforaation is given for each trace line: 


Notes 


The instruction address register in S-digit deciaal 


The insteuction address register contents» in parenthesis» 
as 3~character fornat 

The first 8-characters or tess of the instruction 
A-address register of the tast executed instructian 
B-raddress register of the Last executed instruction 
Switches Az Bes Ce De Eo F and Ge if an 


Compare itndtcators <» =» > 


Aritheetic overflowr OV if on 
Ercer flags and branch indicators» inctuding l» Ke Ys 


Xo We Ve Ne and Ne 


Index registers Xie X2 and X3 


25 characters fros target: sensory prayer at the value in 
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